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Fights the Hazards 
Rain-Slick Roads 
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IOW WELL DOES THE 
VANKEL WEAR? 

Ve Tear Down Our 
AZDA After 

3 Months on the Road 
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ING THE STARS | 
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rbiting Telescope 


EST OIL TO 
Your Little. 


with Raleigh. 


A special treatment softens the tobaccos 
for a milder taste. 


Rough it in comfort. Get a water-repellent 
Sportline Sleeping Bag : 
just like the one shown for 
free B&W Raleigh 
coupons, the valuable 
extra on every pack 
of Raleigh. 


To see over 1000 gifts, 
write for your free Gift Catalog: 
Box 12, Louisville, Ky. 40201. 


©1973 BROWN & WILLIAMSON TOBACCO CORP. Warning The Surgeon General Has Determined 


Filter Kings, 17 mg. “tar,” 1.3 mg. nicotine; Longs, 19 mg, "tar," | That Cigarette Smoking Is Dangerous to Your Health. 
1.5 mg. nicotine, av. per cigarette, FTC Report August 72 | 


GE not only delivers 
ice to your door. 


And if thats not enough, we also 
give you cold water. - 

Now General Electric offers 
a refrigerator that does all three 
— all without opening the door. 

With our Custom Dispenser, 
you just press a cradle on the 
front of the door and 
get all the crushed f. 
ice you want—a 
glassful or a whole 
ice bucketful. And 
you don’t warm ир 
the freezer with a 
lot of door open- 
ing, either. 

Ice cubes? As 
easy as sliding the 
lever to “Cubes” 
You never have 
to juggle the 
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ice, so you don't freeze your 
hands. And to make things easier 
yet, the icemaker automatically 
replaces ice as you use it. 
For instant chilled water, 
press the other cradle. Or if you 
want, use both at once. 
Our Custom Dis- 
penser refrigerators 
also feature tempered 
glass shelves that 
adjust to your storage 
needs; and since 
they're solid, spills 
never drip through. 
(Wiping up is a snap.) 
In addition, they 
come with a seven-day 
meat keeper that keeps 
unfrozen meat fresh for 
a week or becomes an 
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America's #1 Major Appliance Value 
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We even crush 
it for you. 


Catton летает 


extra vegetable storage drawer 
with one flip of a switch. 

And these models never 
need defrosting —not even in the 
biggest freezer section, which 
has an 8.58 cubic foot capacity. 

Our biggest refrigerator 
with the Custom — packs 
28.6 cubic feet of cool into a mere 
35 3/4 inches of width. Or maybe 
the 21.6 cubic foot model is more 
your size—it serves up ice cubes 
or crushed ice, and measures 
only 33 inches wide. ЖУ 

Customer Care... 
Service Everywhere: 
This is our pledge бетни 
that wherever уоп аге, 
or go, inthe U.S.A., youllfinda 
qualified GE serviceman nearby. 
Should youever need him. 
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This is Charles Chase. 
He and his wife and two kids 
live near Atlanta, Georgia. 


Allstate Life Insurance Company 
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life insurance 
It was their 
attitude” 


Heres why we call Allstate 
“The Young Mans Life Insurance? 


Policies are priced for the Young Man. 
Here’s how little you pay for our 10-year level 
| term insurance—if you're 25, for example: 


$10,000..... $4.70 a month 
$15,000 ..... $6.10 a month 
$20,000.....$7.40 a month 


You get facts—not “hard sell.” 
| No pressure. You get advice—not а sales 
| talk. We’ve simplified the language 
of your policy, too. 


You don’t need an appointment— 
or a necktie. 

Come as you are to the Allstate booth— oe 
maybe Saturday, while you're shopping ap. 
at Sears. Or simply phone the booth, Loy 
or your nearest Allstate office. An 
agent will gladly come to your home. 


See you soon? A 


You're in good hands. 


| 
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NEXT MONTH 


Sneak Preview! First Photos 
of Surprising ‘74 Mustang 
How to Tune More Speed 
into Your 10-Speed Bike 


New KROV Engine Boosts 
Hope for Steam Cars 


Wankel Outboards 
Hit the Racing Circuit 
How Electronics Is 
Revolutionizing Photography 


Build a Skylight Workshop 
in Your Backyard 
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Is this the year your Shasta comes in? channel from Martha's Vineyard to 


The timing is right because Shasta Chappaquiddick, off the | COPYRIGHT © 1973 BY POPULAR SCIENCE 
has just launched a fleet of new Massachusetts coast. FUBEHEHINGOG ABS; AGL ТНТ RESERVED 
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This car just 
ran ЗОО miles at 
Talladega 
without a gasket 

or a lockwasher... 


Bobby Allison likes his cars to hold 
together. That's why there's 
Permatex Lock-Nut. Lock-Nut makes 
any threaded fastening absolutely 
vibration proof. Not maybe, like a 
lock washer, But absolutely, like 
nothing else. Yet, when it's time to 
disassemble, you can take it apart 
with normal tools, 


Bobby knows what Lock-Nut can do, 
He built this race-legal 1968 Chevelle 
Late Model Sportsman. The 350-inch 
engine was assembled entirely with 
Permatex products, And it ran just 
fine, thank you. His NASCAR certified 
average for the three hundred miles, 
with normal pit stops, was 157.094. 


What did it prove? 
At 163.098 mph, Lock-Nut works. 


Pretty good for the small block Chevy. 


There's a lot more to this car than 
Lock-Nut. We'll be telling you and 
showing you as the car makes special 
appearances in your city. 


In the meantime, remember this, If 
Lock-Nut works for Bobby Allison at 
racing speeds on the Talladega 
banking, imagine what it can do for 
you and yours on your friendly, 
neighborhood interstate, or even the 
road to the supermarket. 


Want a free Permatex racing decal 
like Bobby's? Just send us a stamped 
self-addressed envelope. We'll take 

it from there, 


Permatex: 


our name is our bond 


PERMATEX COMPANY INC., P.O. Box 1350, West Palm Beach, Fla. 33402 305/686-0880 
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Can skids be eliminated? PS reports what the tire and auto industries 
are doing to lick wet-traction driving problems. 
Astronomers Great New Triumph—Eyeing 
tars from Space pace 76 


Hidden secrets of the universe are being revealed by our new orbiting 
observatory Copernicus and its fantastically precise 32- inch telescope. 


A/C for ‘73: More Cool, Less Current pace 79 
High-efficiency units save energy—and shrink your cooling bills. 


30,000 Miles on a Wankel pace в4 


We tear down our Mazda RX2, find gears like new, seals good 


or 


another 60,000 miles, emission controls in reasonably good condition. 


Extend Your Plumbing with Plastic Pipe pace 124 
Now you can do almost any plumbing job without special tools or skills. 
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Dry Cells You Can Buy Now ... 18 


Silicone Muffler Puts the Hush on 
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When you need to tame 
the tough country, you need 
Monroe Load-Levelers. 
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On road or trail, loaded or towing, our a Half plus the spring assist takes it all 
Monroe Load-Leveler® stabilizing unit in stride to give you a stable, safe 

has everything it takes to make the ride on all roads under all conditions. And 
going easier and safer. they're guaranteed for the life of your 
Our Shock and a Half is the heart of it. car for as long as you own it, with proof 

A shock absorber with 509; more shock of purchase. Installation extra. 

capacity than the standard one-inch We know more about shock absorbers 
shock. To this we add a calibrated spring because our only business is making 

to beef up standard suspensions. shock absorbers. 

Together they make the Load-Leveler 

a match for anywhere you want to go. Е MONROE d 

Load up with passengers, pack in gear, emi Hed шо кыр теп Сорау, 
hitch on a trailer—the Monroe Load- я Co СР | 

Leveler combination of the Shock and 


Monroe The Shock and a Half. Ga 
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Rockwell 


MANUFACTURING COMPANY 


‘sizes 56" to %4". Each has one open-end 
“and one box wrench head. Drop: forged 
eel, heat-treated 
Bes steed} T5656. — 


ag. А | &T = " 
0-355) Carpenter's Nail or Rip Hammers 


e E Drill Kit. 
aa Double-insulated 3$" drill features 

= eme housing, ball thrust bearings, 

^ Bide handle. With accessories to make it 


` th useful tool 
ES 13.95 
ES EXE 6-pc. Wrench Set 


is ination Wrench Set includes 


= xut E: Ei VHS 


SKU eem: % hp Router 


Make professional decorative wood- 
work, quickly and easily. 4% hp motor de- 


-livers 25,000 rpm. Spindle lock for easy 


bitchange, eye shield, М" 
collet and wrench. 548 29. GO 
UII ^ Steel Socket Set 


[D] АП hardened, tempered steel, made 


in USA. 19-pc. set includes М” and 38". 
sq. dr. socket wrenches, ratchet and . 


ki à iodid. ck 210 22 . 


Handy Values 


Wet °№ Dry Vacuum 
[E] Heavy-duty power cleans shop, gar- 
age, patio. 8-gal. dry capacity, 6-gal 
capacity for water. Has 6' hose, two 207 Үз 


extensions, squeegee. 3 4. 9: . ^ | 


120V, AC/DC T1650. 


«cT Ue =p = e pie | 
F] More storage area, all electric-weld ` 


construction, l-pc. hinges. Roomy top _ 
till. Easy-pull, spi- proof drawers lock 


DissrON “Countryside” Cross-Cut Sie! 


Drop-forged polished steel head, hardened hickory handle, 


assembled with "Living wedge” to assure perma- 2 9 9 
nent tight fit. 16-oz. nail or rip style. B161T, BRISIT 
UTED - Pe S : 
(E Complete 5-Pc. Screwdriver Set 
Sizes to meet any need around the home or shop, including 


phillips tips. All have long plus-power shanks, 58. 65 
precision ground tips, сойо -grip handles. ng 


COTTER & COMPANY, rahons Distributors, 100% Dealer Owned; Chicago; Cleveland; Philadelphia: Los Angeles; Portland; Kansas City; Atlanta; and 
are subject to change without notice. Space may prevent some participating True Value stores from stocking all items. Most famous name brands illustrated 


B9, aie А 
JY HAI АСЛИ VALL 


T Versatile hand saw handles most jobs around farm, shop: Or - 


home. Blade is hardened, tempered, then pre- 4 Ж 
cision- filed ey sharp longer. 26", 8 pt. per in. 25 Um 


All-Purpose Mini Hack Saw. 


| Does what any Љав saw does апа more! Works well in tight — 


places where others won't fit. Uses regular blades 1 49 t 


or parts of broken blades. All steel frame. 15-210 


^ e s 
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[urrin | 100 ft. Steel Tape 


Smooth spring-winding action, non-slip 
end hook. White-clad steel blade fea- 
tures clear, easy-to-read markings in 


red & black. 16" centers in- 
dicated. рес case. = 4. 25 
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Century | | 
ышы аш 13-Pc. Drill Set 
Hi-speed power point drills, sizes Hê" 
to М”, plus center punch. Long-wearing 
hardened points zip thru wood or metal, 
fit all electric drills. LBDI3.......3.95 
14 pc. Hi-speed drill set.......... 7.99 


Anniversary Special! 
Both for 2.85 


Precision Aluminum Level Set 


24" extruded level, maintains rigidity and accuracy without 
warping, 2 level and 2 plumb vials. Plus quick 
and easy to use 3" aluminum line level. Both 


Outstanding Value Quality Pliers 
Choose 6" cutting plier, 6!5" longnose wire plier, or 7” lines- 
man plier. АП have polished heads, heat 

treated jaws, vinyl-cushioned grips. Your choice. 1 99 


Tap mal Dis Set 


Century | 


SACI ne 


Tap And Die Set 


Complete 14-pc. set includes all the most 
popular sizes with T-handle wrenches 
and die stock. Forged of quality steel, 


hardened for long wear. 
Sturdy carrying case. 10145 1 1. 55 


? Thermogrip Glue Gun 


Makes a secure, professional bond in 
60 sec. Hot melted glue needs no clamp- 
ing or waiting to dry. Electric gun with 


4 sticks glue, 3 sticks | : 
sealer, instructions. #207 5 E 9 9 
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m One Coat Beautifies, Protects * 


X-O Rust stops rust on old surfaces, never lets it start 
on new metal. Life-saver for tools, toys, ironwork, 
anything metal. Good adhesion on wood & concrete. 
17 colors. Qt. 2.69. Gal. 7.49. 16-oz. spray 1.79 


Shop 4250 True Value Stores in 50 states. For one near you 
look under "Hardware" in the classified =) phone гаш. 
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Drawer Slides 


Drawers move smoothly, effortlessly, 
quietly on nylon-wheel, ball-bearing 
slides. Lightweight, economical, easily 
carry 50—75-lb. loads. 20" size. 3.09 
22" heavy-duty slide, 75 — 100-Ib. 3.19 


Stapler-Tacker 


Shoots a staple wherever you'd drive a 
nail! Heavy-duty compression spring re- 
quires little hand pressure. Uses 6 


staple sizes and Ceil- 9 9 5 
Pe 


tile® Jam-proof. T50 


Dallas serving over 4250 True Value Hardware Dealers who own their stores, set their prices and reserve the right to limit quantities. Prices may vary and 


are also available at many other hardware stores. For honest values and better service . 


. shop at a hardware store. Prices expire June 15, 1973. 


` CAR BUYING 


. MADE EASIER 


Thinking about 
buying a new саг? 


| This free book 
can help you make 
the right choice. 


Section I is about cars in gen- 
eral — models, options, body 
styles, insurance, even financ- 
ing. It will help no matter what 
kind of car you buy. Section 
II deals with Ford Motor 
Company cars. It offers facts, 
figures, specifications—the 
things you need to know. 


For your free copy, write: 
Ford Motor Company Listens 
P. O. Box 1958 

The American Road 
Dearborn, Michigan 48121 


Due to demand, please allow 3 to 4 
weeks for delivery. 


Mr.[] Mrs.[] Miss] м5. 01 ре. 0 
Name 


Address 


Phone 


ER a better idea 
(we listen better) 
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PS Readers Talk Back 


Where you voice your views...and the 
editors do the listening 
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Seat-belt law protects other guy 


Re Carl Replogle’s letter in “PS 
Readers Talk Back” [Mar.]: Since 
it is legal for people to commit 
fractional suicide 
by smoking and 
fractional murder 
by making other 
people breathe 
their smoke, I sup- 
pose it is not sur- 
prising for people: 
to choose not to: 
protect themselves 
by using seat belts. 
If Mr. Replogle 
wants to run the 
risk of serious in- 
jury and death, it 
is his right under 
the present law. However, I don’t 
think it is right for him and others 
like him to choose to do this and 
then expect those of us who do pro- 
tect ourselves to pick up the tab 
when they have huge medical ex- 
penses that might have been avoid- 
ed by use of belts. Insurance com- 
panies should discount premiums in 
the proportion to the amount of 
protection a person uses. 


B. A. MICHAELIS, Fredericktown, Mo. 


... І suppose that Carl Replogle 
has earned and placed in trust suf- 
ficient money to pay the cost of 
emergency and intensive-care facil- 
ities for his maintenance for an in- 
definite number of years of total 
disability. Insurance won't do, of 
course, since the payment for avoid- 
able injuries has a clear impact on 
the property of others. 

CHAS. ORME, Colorado Springs, Colo. 


Diesel power, anyone? 


I was happy to see in “View 
Down the Road” [Mar.] that the 
Environmental Protection Agency 
is finally encouraging the use of 
diesel power in automobiles. Some 
of us already knew the advantages 
five years ago. I have a Mercedes 
diesel. 

I think Ford and GM have 
missed the boat on this one. I get 
31 mpg on my diesel-powered ve- 
hicle (diesel’s cheaper fuel, too), so 
who needs a Wankel or Stirling en- 
gine? 

Don Wolt, Toms River, N.J. 


Credit to the architect 


We agree that the “Switch-Hit- 
ting Stadium” [Feb.] is a unique 
structure designed for the pleasure 
of viewing many sports. We believe 


it will help to change architects’ 
thinking about future sports arenas, 
since through its versatility, it will 
ultimately prove to be less ex- 
pensive than today’s average facility. 
By the way, since we did design 
the stadium, it is unfortunate that 
the creative source is not mentioned 

anywhere. 
HAL ILLINGWORTH, Charles Luck- 
man Assoc., Los Angeles 


Calculator roundup a hit 


Congratulations on John Free’s 
“PS Buyers Guide to Under-$100 
Electronic Calculators” [ Mar. ]. 
They’ve been flooding the market 
at a dizzying pace with great varia- 
tions in characteristics and price. 
Your treatment is a neat evalua- 
tion and provides ample informa- 
tion for a buyer to consider and it 
just hasn’t been available elsewhere. 
JAMES TRAGESSER, Alexandria, Va. 


matter of a few cubic inches 


Re your article “Deluxe Com- 
pacts: Trendy, Lively, and Practi- 
cal” [Feb.]: Was the engine in the 
test Dodge perhaps a 318 rather 
than the 340 as you stated? 


BRIAN WALLACE, Alatamont, N.Y. 


Yes, it was. 


Successful headboard 


Just in case any of your readers 
are afraid to tackle the projects in 
your magazine, I am enclosing a 


photo of one which my son Don, 
17, made last year [“Headboard for 
Nightowls,” Mar. '71]. We are very 
proud of the finished project and 
can vouch for the fact that he had 
no trouble following your specifica- 
tions. 

W. A. McMILLAN, Ottawa, Ont. 


Revolutionary furnace? 


From time to time for over 25 
years I have read of revolutionary 
Continued 
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FAMOUS CIGARETTES 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


20 та. таг" 1.4 mg. nicotine av. per cigarette, FTC Report AUGUST 72. 


Try the 
Wood Fixers 
from 


WAL 


Americas First 
Name in 
Home Fix-up 


DURATITE 
ATERPROOF . WEATHERPR j 
FORMULA 99 
PLASTIC 


| ‘WOOD DOUGH ag i à | 


ЛЕРДЕ. WEATHERPREL 4 
PLASTIC 


SURFACING 
PUTTY | 


D R: 
LL ety 


=ч 
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DURATITE® Wood Dough: the wood 
fixer. Fills cracks and holes in wood 
surfaces. Back-fills screw holes to 
strengthen hinge and hardware at- 
tachments. Low shrinkage for faster 
fills in deep holes. Sands smooth. In 
natural and 8 wood colors. 


DURATITE Surfacing Putty: the sur- 
face fixer. A fine-textured wood filler 
for restoring damaged surfaces. Fills 
hairline cracks, dents, mars in wood, 
metal, plastic. Sands smooth. 


PANEL-NU™: the wood panel fixer. 
Spray it on paneling and wipe away 
dirt, grease, film. Cleans, beautifies, 
restores surfaces on paneling, cabi- 
nets, trim, molding, other finished 
wood surfaces. Hides scuffs and 
scratches. 


DAP Inc., Dayton, Ohio 45401 
^; Subsidiary of Afoygh.. Sr. 
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PS Readers Talk Back 


[Continued] 


new furnaces. Thermos-bottle sized, 
bread-box sized, apple-box sized, 
etc. To my knowledge, none of these 
ever went on the market. Now, you 
report we have “A Furnace the 
Size of a Soccer Ball” [Feb.]. The 
unit will cost about $1600 and yield 
a 10 percent fuel-bill saving. 

Lets see how the revolution 
works out for me: My average 


yearly oil bill is $150. Ten percent 
savings would be $15 a year. Cost 
of Amana’s 80,000 Btu HTM fur- 
nace with A/C is $1600. Cost of a 
standard 80,000 Btu furnace with 
A/C is $669. Difference in base 
price is $931. Number of years to 
break even? 62. Even at double the 
savings I wouldn’t turn any cart- 
wheels. Back to the drawing board, 
Amana. 

J. M. REILLY, Kirkland, Wash. 


Filling up with hydrogen 


A service station on every corner 
won't be enough if everyone con- 
verts to "Hydrogen: Fuel of the Fu- 
ture?" [Jan.]. Stations will make 
their own hydrogen with the de- 
scribed on-site packaged  electro- 
lytic-hydrogen plant producing only 
400 cubic feet hourly. Based on the 
consumption rate of UCLA's prize- 
winning car consuming two 480- 
cubic-foot cylinders for only 50 
miles, each service station will be 
able to serve only 10 such custom- 
ers per day. 

GEORGE MCCONKEY ЈЕ. 
Titusville, Fla. 


You're right. We should have 
said that one of the "same type" 
would suit a service station. The 
maker provides a realistic estimate 
of 30,000 cubic feet per hour for a 
station plant's capacity. 
This would be roughly equivalent 
in energy to 50,000 gallons of gas 
monthly. Floor space of about 1200 
square feet (say 30 by 40 feet) 
should suffice for this hydrogen 
plant. 


More on microwave ovens 
"The Facts About Microwave Ov- 


ens" [Feb.] was very interesting, 
but I still don't understand why my 
dad, who has a pacemaker im- 
planted, is always warned away 
from them. Can you explain? 
MARIE GARDENER, Vergennes, Vt. 


Ovens whose leakage exceeds fed- 
eral standards may interfere with 
the operation of demand pacemak- 


ers, like those that sense the heart- 
beat to operate. So can other radia- 
tion-emitting devices, such as radar. 


Why are the interiors of 
microwave ovens not in the shape 
of an ellipse? Wouldn’t that elimi- 
nate the need for a stirrer (along 
with its motor) and distribute the 
microwaves perfectly, provided the 
magnetron tube was set at the focus 
of one of the parabolas? 

JOHN HAMILTON 
Long Beach, Calif. 


Good question. Reportedly, there 
is a circular model now made in Swe- 
den. 


. Every ad says that we can 
bake a potato in four minutes. Who 
wants to live on baked potatoes? 
We own a microwave oven, a good 
one, but find that anything in the 
bread or cake family comes out 
rubbery and impossible to eat. Even 
the warming process is impossible. 
You can’t cook eggs, and I’ve had 
to devise special equipment to cook 
bacon so the fat will drain. So 
breakfast is out. Steak is impossible. 
It isn’t even covered in the beauti- 
ful cookbook that came with the 
unit. For the above reasons it takes 
an artist of great skill to use the 
oven. 

CAMERON FAIR, Наван, ма. 


Bread, as we mentioned in the 
article, is difficult to bake, but not 
to warm if careful attention is paid 
to time—one thing that microwave 
users often have difficulty educating 
themselves to. The new metalized 
cookware lets you cook eggs. Large 
amounts of bacon do create too 
much grease, but up to about five 
slices do not. Steak is superb with 
the new browning cookware. Final- 
ly, ordering the cookbook we sug- 
gested would solve your recipe 
problem. 


A pipe stand for tune-ups 


"A Pair of Pipe Tables” [Feb.] 
reminded me of an auto tune-up 
stand I built out z 
of plastic pipe a 
while back. [made Е 72-97: 
the top of the P” fees. 
stand the same ; 
height as my radi- 
al-arm saw table, "3 
so that it serves ‚| 
double duty as 
a support for a 
long, cumbersome 
board being sawed. 

Here's a photo 
of it as a tune-up 
stand. 


J. M. RANDALL, Atlanta, Ga. 


Want to get something off your chest? 
Write "Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017 


t are vou doi 
after school? 


Some of your friends will be going away to college. Others to jobs. 
оа а аге REN plans? lt ES haven. t — any yet, consider a job with 
Esse ce eae Е today's Army. 
A job that starts you at 

| $307.20 a month before deduc- 
| tions. With free meals, housing, 
medical and dental care, and 
| 30 days paid vacation each year. 
| A job we'll teach you to do, 

in one of over 200 job-training 
courses. 
| E ARM А job that can become a 

E (UTE ese career in the Army, or out. 


МА NA Vinee | A job that gives you а 
ا‎ д: = =" a -— — | = SEa chance to travel. Make new 
Чена! Е. "а friends. Meet people. Mature. 
! With our Delayed Entry 


qi Option, you can sign up today 

jt and report within the next six‏ - ر 

Г = { months. 

Talk it over with your Army 
«9*1 «| Representative, or write Army 

Aw Opportunities, PO. Box 5510], 

Philadelphia, PA 19143. 


Today's Army 
wants to join you. 


... news and comments on cars and driving 


—— "By JAN P. NORBYE / PS Automotive Editor 


Tires on my mind 


In researching our wet-traction 
article (page 72), Jim Dunne and I 
learned many more facts about 
tires than we could include. We 
spent two days in Akron, interview- 
ing engineers and executives. We 

. talked to chassis engineers in De- 
troit and experts of Pirelli and 
Michelin in N.Y. And we discussed 
tire testing with the DoT. We'll be 
writing some follow-up stories on 
tires later on. But there's some in- 
formation I want to share with you 
right now. 


The hazards of rain-slick roads 


You may not realize how much 
danger there is when rain starts 
falling. The first raindrops mix with 
oil and road dust and grit to form 
a very slippery layer right on the 
surface. More rain washes some of 
this away. So pay extra attention 
the first few minutes of a shower. 
As for wet-weather accident statis- 
tics, we found two impressive items: 

The state of Virginia reported 
that 91.8 percent of skidding acci- 
dents occurred on slippery roads, 
even though the roads were dry for 
75-80 percent of the study period. 

On Route 52 bypass at Lafayette, 
Ind., there were 29 accidents per 
million vehicles using the road 
when wet, against only 1.4 accidents 
in the dry. These results are con- 
clusive. 


Use free air and save money 


You can save a bundle if you put 
the air inside your tires. Govern- 
ment and industry experts believe 
tire users lose over $250 million a 
year in wasted tread wear because 
of underinflation. Few people put 
in too much air. Апа obviously, air 
never leaks in, it always leaks out. 

Dangerously low air pressures 
were discovered in more than half 
the cars surveyed by Kelly-Spring- 
field in the Cumberland, Md., area. 
Most of the cars—exactly 57.5 per- 
cent—had tires inflated substantial- 
ly below the recommended pres- 
sures. Only 4.4 percent had over- 
inflated tires; 39.1 percent came 
within acceptable limits. '"Underin- 
flation from four to 12 psi cuts tire 
life from 10 to 40 percent," says a 
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study sponsored by the U.S. De- 
partment of Commerce. 


Worn tires are failure-prone 


'Tire-labeling standards, due to go 
into effect soon, and federal require- 
ments for design and manufacture 
of tires, in effect since 1969, focus 
on new tires. There is little control 
over worn-out and abused tires al- 
ready on the road. Firestone's vice- 
president for research and develop- 
ment, Clark E. Stair, calls for better 
enforcement of minimum  tread- 
depth laws, and for efforts to get 
car owners to perform their share 
in assuring safe vehicle operation. 
He's right, you know. 


Wider tires on your old car? 


Many readers have asked for in- 
formation оп  rim-width/tire-size 
compatibility. The following rules 
apply to 13-, 14-, and 15-inch 
wheels. If you want 70-series radi- 
als, you'll get best results with sev- 
en-inch rims. But you can fit up to 
ER70 tires on 514-inch rims. Or 
up to GR70 tires on six-inch rims, 
and up to LR70 tires on 615-inch 
rims. With narrower wheels, you'll 
be restricted to 78-series radials. 
With 44-inch rims, you can fit 
up to BR78 tires. With five-inch 
rims, you can go as high as ER78. 
For the fullest possible information, 


HYDRAULIC 
TORQUE CONVERTER. 


FRONT OF CAR 


3-SPEED 
MANUAL 
TRANSMISSION- 


| DIFFERENTIAL 
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you can order your own copy of 
Tire Guide from Bennett Garfield 
Publications, 2119 Route 110, Farm- 
ingdale, N. Y. 11735 ($3). 


à Do WI the R оа d Hate buzzers—but buckle up! 


Seat-belt use is growing fast this 
year, since new cars come 
equipped with devices that give off 
a highly disagreeable buzz as soon 
as you move into Drive—unless 
your seat belt is fastened. 

Two Detroit companies sponsored 
two independent surveys and came 
up with almost identical figures for 
seat-belt usage: 42.0 and 42.6 per- 
cent. The studies covered some 
7000 cars equipped with buzzers. In 
cars without buzzers, the usage rate 
was found to be 15.2 percent in one 
study, 29 in the other. Next year 
we'll get the interlock that prevents 
the engine from starting until you 
have buckled up. I wonder how you 
guys are gonna defeat that! 


Go: a Wankel-powered Citroen 


Production of a twin-rotor model 
starts next month. The engine will 
be placed transversely in the nose 
of the car, driving the front wheels 
(see drawing below). 

The engine, rated at 115-125 hp, 
is basically the same power unit 
used in the NSU Ro-80 (with mod- 
ifications in the cooling systems and 
carburetion setup). Transmission 
will be a manual three-speed, but 
the clutch will be replaced by a hy- 
draulic torque converter. You get 
two-pedal control but not automatic 
shifts. The engines will be made by 
Comotor in Altforweiler (Saar, Ger- 
many), a joint subsidiary of Citroén 
and NSU. The car will be assembled 
in a hyper-modern plant at Rennes- 
La Janais in the west of France. 
Will it be sold in the U.S.? Not in its 
first year, but possibly in 1974. Yes, 
steel-belted radials are standard on 
all Citroéns. 


TWIN-ROTOR 


UNIVERSAL JOINT 


EXHAUST PIPES 


DRIVE SHAFT 


FINAL DRIVE 


CONSTANT-VELOCITY JOINT 


паїоту 
Gremlin 


of 


1. Gremlin is the only little economy 6. And more headroom in the trunk. 
car with a standard 6-cylinder engine. And only American Motors makes this 

2. Reaches turnpike speed easily. promise: The Buyer Protection Plan backs 

3. Weighs more than other small cars. every 73 car we build. And we'll see that our 
And its wheels are set wider apart. dealers back that promise. 


4. Has a wider front seat. 
5. A wider back seat. 
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AMERICAN MOTORS BUYER PROTECTION PLAN Vl Buckle up for safety 
1. А simple, strong guarantee, just 101 words! 
When you buy a new 1973 car from an American Motors 
dealer, American Motors Corporation guarantees to you that, 
| except for tires, it will pay for the repair or replacement of 
| any part it supplies that is defective in material or workman- 
| ship.This guarantee is good for 12 months from the date the 
| car is first used or 12,000 miles, whichever comes first. АШ 
| we require is that the car be properly maintained and cared 
for under normal use and service in the fifty United States or 
Canada, and that guaranteed repairs or replacement be made 
by an American Motors dealer. | 
2. A free loaner car from almost every one of our 
dealers if guaranteed repairs take overnight. | 
3. Special Trip Interruption Protection. 
4. And a toll free hot line to AMC Headquarters. 


AMC F1 Gremlin 


We back them better because we build them better. 
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Only outward difference between the new lithium batteries and 
conventional dry cells is flat copper contact on top of batteries. It 
will soon be replaced by conventional nipple contact. 
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Lithium Batteries... 


Fantastic New Dry Cells 


You Can Buy Now 


Lighter, stronger, longer 
lasting—tomorrow's 
batteries are here today 


By RAY HILL 
PHOTOS BY ORLANDO GUERRA 


Ti LithiCell? 

Its a lithium battery. One of the 
biggest breakthroughs in battery 
technology since Volta developed the 
first operating battery in 1800. In 
primary (nonrechargeable) dry cell 
sources it marks the dawn of a new 
era. 

What's so different about it? 

€ А 10-year shelf life. That's two 
to five times longer than the shelf 
life of conventional dry cells. 

€ Improved low-temperature per- 
formance. At minus 40 degrees Fahr- 
enheit the LithiCell performs at 60 
percent of its capacity. Convention- 
al carbon-zinc, alkaline, and mer- 
cury cells don't work at all at minus 
40. In fact, conventional battery per- 
formance deteriorates drastically at 
20 degrees F, a temperature at which 
the lithium cell is still functioning at 
96 percent of its total capacity. 

® Reduced weight. An alkaline D 
cell, for instance, weighs 41% ounces. 
A lithium D cell weighs only three 
ounces, 

e Higher voltage. The lithium 
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cell produces three volts, compared 
to the 1.5 volts of conventional bat- 
terles. 

e Higher energy density. A lith- 
ium cell packs more than twice as 
much energy into each ounce as any 


COPPER CONTACT 


"m: 


LITHIUM 


CATHODE 

Materials and wraparound construction 
of LithiCell differ from conventional pri- 
mary batteries. Operating principle is the 
same. The cathode reduces the anode 
through an ionically conducting solution, 
producing electricity. The solution in the 
LithiCell is put in under two atmospheres 
of pressure. 


other cell. This means a lithium bat- 
tery will last much longer than con- 
ventional cells. For example, a tape 
recorder powered by ordinary alka- 
line batteries will operate for about 

Continued 


Construction of conventional dry cells 
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Carbon-zinc cell has a 


zinc anode,a manganese- from 


Alkaline cell 
carbon-zinc cell 


^ 


CATHODE 


differs Mercury cell hasalong- 


er shelf life and more 


dioxide cathode, and an 
electrolyte solution of 
ammonium chloride and 
zinc chloride dissolved 
in water. lt works well 
under low drain condi- 
tions, such as in flash- 
lights and toys. 


mainly in its highly alka- 
line (potassium hydrox- 
ide) electrolyte. It works 
under continuous high- 
drain conditions where a 
carbon-zinc battery can't, 
as in shavers, tape re- 
corders, small TVs. 


power per unit volume 
than the carbon-zinc or 
alkaline cells at left. But 
it falls far short of match- 
ing performance with the 
high-energy lithium cell. 
Mercury cells are often 
used in cameras. 


When the funny stories you share are about your 
travels and not about your travel trailer, it was 
probably built with Starcraftsmanship. 


> | ie. = 
7 4 „тт ў" = „ы # "iuc A" mi je = "ua" =: а = he т ^ ; 
evi, AES Фу NM ш; a you aren't even aware of them. 
м» 7 va : The Wander-Star is our biggest and most 


luxurious model. It’s designed with enough space to 

carry a household of people and things all over the 

country. Without crowding out anybody's 

sense of humor. Чүш ОООО УУ 
If you want, 

you can get a model 

that has a forced air 


heating system that 
works like central КЕЕ 
heating. j* EEE un 
3 And because „Ж 
some people think 7 — — Ze EN 


a shower means a light rain, you can also choose 
a model that has a bathroom complete with a tub. 
The Wander-Star has a lot of attractive 
features. But more than the features and the 
quality materials we build them out of, Starcraft 
puts value in craftsmanship. — 
When we install carpeting, we don't come 
"mc ^A har. Si Zr ie up an inch short under the bed. 
o. T ‚4 ho — Э . When we put latches on the doors we open 
icy ENDS =< |" X and shut the doors a couple of times to see 
them latch. 

When we install a clock, it ticks. We're so 
serious about Starcraftsmanship it's almost funny. 
But it's why we can afford to give the 
warranty on materials and workmanship that we do. 

And why people who own Wander-Stars 
can tell you lots of funny things about their travels. 
But not lots of stories about their trailers. 

We'd rather you laughed at our attitude 


De 


5 Cm eee апа appreciated our travel trailers. 
There’s something mechanical about the Write to us for more information on our 
stories most people tell about their travel trailers. full line of Wander-Star Travel Trailers. Dept. F27-5 
Someone's heating system only worked on otarcraft Company, Goshen, Indiana 46526 
hot summer nights. | . | TE COMER UNE pois o 


Somebody couldn't swing their legs out of 
bed without hitting the kitchen table. Very funny. 

At Starcraft we think Jokes like that are on 
the companies who build the travel trailers and we 
don't care to be one of them. 

That's why we build our travel trailers with 
otarcraftsmanship. 

Starcraftsmanship is our standard of 
excellence. Coming up to that standard has meant 
developing the leading research and design 
center in the industry—a center that can create 
trailers so complementary to your traveling lifestyle 

Т 4 


CIE s STARCRAF 


4š A Bangor Punta Company The more you live with it, the more you appreciate it. г 4 


Bess. 


WATT-HOURS PER POUND 


Powered by lithium cells, emergency 
locator transmitter for downed pilots will 
operate even at 40 below zero. Powered 
by mercury cells before, it was unable to 
operate at 20 above. 


Operating independently of aircraft's 
electrical system, the 12 halogen lamps 
on escape slide are lighted by LithiCells, 
due to their dependability, 
adverse climatic conditions. 


longevity in 
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COMPARISON OF ENERGY DENSITY 


80 


DISCHARGE RATE, 20-HOUR 
TEMPERATURE 70*? F 
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LITHICELL MERCURY 
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five hours in continuous use. That 
same tape recorder powered by only 
half as many lithium batteries will 
operate continuously for about nine 
hours. 

A 10-year puzzle. The idea of 
a lithium-powered battery isn’t new. 
For the past 10 years several com- 
panies have been doing experimental 
work with lithium. The big problem 
was packaging the lithium so it 
wouldn’t destroy itself chemically. 
When exposed to the air and its 
accompanying moisture, lithium de- 
teriorates rapidly. 

The problem was solved by pump- 
ing in a nonaqueous electrolyte (con- 
sisting partly of sulphur dioxide) un- 
der two atmospheres pressure, then 
hermetically sealing the battery to 
prevent outside air from reaching 
the lithium and damaging it. After 
an extensive test program, Chrom- 
alloy Electronics Div. of Chromalloy 
American Corp., 3901 N. 29th Ave., 
Hollywood, Fla., released the Lithi- 
Cells for sale to the public. 

Other companies will soon be on 
the market with lithium dry cells. 
Mallory, already selling modified C 
and D lithium batteries to the mili- 
tary, expects to be offering lithium 
batteries to the public within a year. 
Panasonic also expects to be in com- 
mercial production soon. 

LithiCells are available in four 
sizes: C, 3/4 C, D, and the 2XRMI, 
a small special cell for use in rescue 


Rescue strobelight used by Navy 
UDT and SEAL teams is powered by 
LithiCells, delivers 50 flashes a min- 
ute. In continuous operation it will 
flash for 10 hours. Total weight, in- 
cluding battery, 7 ounces. 


and survival equipment. 'The big 
drawback right now is their high 
cost. The 3/4 C cell is $5.90; the C is 
$7.94; the D is $11.48; and the 
2XRM1 special-purpose cell is two 
dollars. If the batteries are ordered 
in large quantities, as in an indus- 
trial contract, the price drops con- 
siderably; 1001 C cells, for instance, 
are only $4.76 each. 

Hefty price tags. But they are 
expected to drop sharply during the 
next six months as production in- 
creases. Eventually, Chromalloy 
spokesmen predict, LithiCells will 
become competitive in price with 
conventional cells. 

Right now commercial airlines 
and the U.S. military are the big- 
gest buyers of LithiCells. They’re 
using them in their emergency equip- 
ment where there's a premium on 
weight and space, and where longev- 
ity and reliability (especially at low 
temperatures) are very important. 
In this kind of situation, the lithium 


battery wins hands down, even with - 


its high price. 

If you can't wait until prices drop, 
you can order LithiCells from Chro- 
malloy now. Just remember that it 
takes only half as many three-volt 
LithiCells to produce the same vol- 
tage as conventional series-connected 
1.5 volt batteries. 

Recharging lithium. It will be 
a while before your car battery will 
be made of lithium. Engineers 
haven’t yet figured out a way to get 
a lithium battery to hold a charge 
once it’s been recharged. But they’re 
confident this problem will be over- 
come and that secondary (recharge- 
able) lithium batteries will become 
a reality. 


` PRIMARY CELL COMPARISON 


*Shelf-life 
storage temp. 
(70*F) 
(130*F) 


Low temperature | 


percent of (70°F) 
capacity 
*20*F 
—20°F 
—40°F 


Watt-hrs. 
per pound 


Watt-hrs. 
per cubic inch 


CARBON- 
ZINC 


Carbon- | 
Zinc Alkalirre Mercury | "'Li-Cell" | 
| 


*Time in years or months that a cell will provide a minimum 
of 75% of its initial capacity at room temperature. 


Sch 


ck Super II against Í. 


How double is a double edge razor, really? 
Theres never more than one edge working 
for you. While the other one's out there 
goofing off. 
Now compare with the Schick Super II: 
Both edges are on your side. Always 
working together. 
The first edge shaves you close like 
your double edge now. The second edge shaves 
you closer. | 
There’s really no comparison. 
It’s two against one. 
| Unfair maybe. But that’s life. 


The Schick Super II. Put both edges on your side. 


©Schick Safety Razor Co., Div. Warner- Lambert Co. 
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Canada. 


This 
Summer. 


© € & Summer days last longer in Canada. Our 
E qu | | _ Ё sun rises earlier and sets later than in 
MUI I| most parts of the United States. In fact, 
Wetman some places in Canada catch the July 
TÎ sun before 3 a.m. and see it up past 11 
NE in the evening. And such extraordinary 


| days they . are — clear, dry and warm. They brown you, 
relax your ambitions, refresh your spirit and put time back 
| into your own hands. Somebody once said of our long 
afternoons that they *set you to dreaming again" It's 


true. You see, a Canadian summer day does more than | 


| just take you away from it all. It gives you back yourself. 
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Ottawa, Canada. 
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١ Detroit Report 


Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 


VENEREM ИИНЕНИН ОООО 


"74 Mustang returns to original concept 


Based on the Pinto’s 94-inch wheelbase, next year’s Mustang will have the 
new 2.3-liter four-cylinder engine as standard and a 2.8-liter version of the Ger- 
man-made Capri V6 as an option. Interiors will be sporty, and include low-back 
bucket seats, a standard tachometer and luxury decor. Options will include a 
maintenance group, which is comprised of fire extinguisher and tool kit. For the 
first time a two-passenger model will be offered, but only in the fastback body 
style. The other four models will be four-passenger capacity and include a 
Mach I and Grande. Also, for the first time, Ford will offer a power assist with 
the rack-and-pinion steering gear. Inside trim will have cut-pile carpeting that 
extends up on the lower portion of the doors, wood-grain textured two-spoke 
steering wheel and shift-lever knob, and European-type arm rests. Suspension 
changes are widespread, and in addition to a new standard suspension, a Rally 
option will also be available. Most striking exterior is the boxy appearance of 
the notchback roof, and the color-matched urethane front and rear bumpers. 


240Z with Wankel—$2400 


Thats what Pontiac dealers 
would like to have, but the image is 
just a dream, something you will 
never see in the showrooms. More 
than likely Pontiac dealers will have 
to settle for an updated version of 
the Vega. Pontiac factory officials 
insist they are looking for a number 
of small models for their dealers to 
sell, all with a Made-in-U.S.A. tag. 
Some include a Wankel-powered ve- 
hicle. In the end, though, it appears 
that Pontiac will do the same thing 
in the U. S. that it does in Canada— 
share the Vega body with Chevrolet 
just as it shares all its other bodies. 


House calls for your car 


A new company, Rov-A-Tune, 
now will send a mechanic to your 
house to perform engine tuneups 
right in your backyard. The tune- 
up includes replacement of all spark 
plugs, distributor points, condenser 
and distributor rotor. For this the 
owner of a V8 engine pays about $27, 
for sixes $23. That includes all 
charges for parts and labor. The 
serviceman can also replace other 
defective parts in the automobile not 
included in the tuneup. Rov-A-Tune 
is a franchising system set up by 
American Franchising Systems, 
Inc., in Southfield, Mich. Does it 
pay off? Evidently. The company 
claims that one man and truck can 
make a minimum of $23,000 a year. 


Tire dealers to sell new GM tire 


At the same time that GM reports 
it will market a steel-belted radial 
“corporate” tire on some 1974 mod- 
els, it also reveals the same tire will 
be available through independent 
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tire-dealer outlets as well. It has to 
be set up this way. A GM car ewner 
who wants a replacement for the 
tire that comes on his new car can't 
get it from the car dealer, so he must 
go to the tire dealer. That means 
Goodyear, Firestone, Goodrich, Gen- 
eral and UniRoyal will sell tires 
that are identical in construction 
and appearance except for the tire 
company brand name embossed on 
the sidewall. GM also expects that 
other auto companies will use the 
same tire on their new cars in com- 
ing years, too. 


Competitors can buy GMRE 


GM officials announced that the 
company would, if past practices 
were followed, sell rotary engines to 
outside companies—including Ford, 
Chrysler and American Motors—if 
they want to buy them. While GM 
is still working out problems of pro- 
duction startup right now, it expects 
to have the engine in full produc- 
tion within 18 months, and could 
make it available to outsiders on a 
limited basis at that time. One com- 
pany that has always been inter- 
ested in such a deal is AMC, and it 
looks as though either Comotor in 
Europe or GM could supply rota- 
ries for the 1975144 Gremlin. Pres- 
ently GM sells a wide range of parts 
to competitors, including transmis- 
sions, diesel and gasoline engines, 
steering systems and air pumps. 


Mercury's Cougar gets fat 


While Mustang switches to an all- 
new smaller package for 1974, Cou- 
gar will go the other way. The new 
model will lose a lot of its glamour 
when it adopts the intermediate 
body shell of the Montego. Mercury 


has specific style in store for the 
car, but there is no way of getting 
around the identical body lines of 
Mercury's intermediate two-door 
model. Cougar will have its own 
grille, opera windows and specific 
interior trim, and be merchandised 
as something akin to the Grand Prix. 
But that claim will fool no one. 
Mercury will have to wait until a 
major styling change in the inter- 
mediate line before the Cougar can 
get distinctive style. 


GM planning electronic ignition 


GM will offer a high-energy elec- 
tronic ignition as part of its emis- 
sion-control package for 1975 and 
1976 engines. No contact points or 
condensers are used, and no change 
in tension occurs due to wear of 
rubbing blocks or contact points. 
Plugs will last 24,000 miles instead 
of the present 12,000. This is 
similar to the system Chrysler uses 
right now. GM's system differs in 
that it delivers approximately 35,- 
000 volts and allows longer spark 
duration with a wider—0.60—spark 
gap. The wider gap promotes burn- 
ing of very lean or non-uniform 
mixtures. GM will install the high- 
energy system on all its 1975 en- 
gines, including the rotary. 


Vega engine boost 


Chevrolet plans to introduce a 
high-performance Vega engine op- 
tion for the 1974 model year that 
features an aluminum instead of 
iron cylinder head. The aluminum 
will provide lighter weight and bet- 
ter heat dissipation. At the same 
time a boost in horsepower is ex- 
pected. Eventually, Vega will have 
an electronic fuel-injection system 
made by Bosch as part of a per- 
formance package. Contrary to re- 
ports, only this special Vega and 
certain Opel lines are scheduled for 
fuel-injection systems at GM during 
the next two years. The FI is a low 
pressure system that has the addi- 
tional advantage of controlling ex- 
haust emissions, and will be standard 
in the 1975 pollution package. 


Cost of clean air 


It will cost owners of 1975 GM 
cars about $50 for parts and labor 
just to maintain their emission con- 
trol equipment for the required 50,- 
000 miles, according to a GM study. 
Costs are mostly for maintenance 
items like checking heating valves 
and engine choke, but include re- 
placement of filters, PCV valves, ra- 
diator hoses and engine drive belts. 
It would have cost much more, over 
twice as much, but for the saving of 
the electronic ignitions. GM figures 
that owners will save $52.79 by hav- 
ing electronic ignition. Biggest cost 
is for engine drive belts, estimated 
at $33.86, while the smallest ex- 
pected is 19 cents to "retorque car- 
buretor attaching bolts." 
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Our Plymouth Satellite Wagon 
has more cargo room 
than any mid-size wagon in the country. 


We've found that people buy a mid- M ssi 
size wagon for two opposing reasons. 2 
One: They want it to be _ 
mid-size because it's | у, /7 
small and easy to ри. "HAY 
and maneuver. Two: || 
They want it to be a 
wagon because a wagon 
is big with lots of room for 
cargo and people. 

Now we think we've put the best of both worlds together in our 
Plymouth Satellite wagon. We made it mid-size, with all the advantages 
of being small. But we also made it big. 


91 3 cu " 


Right where it counts. In cargo area. 
In fact, our Satellite wagon will carry more cargo than 
any other mid-size wagon we know of. It 
— 4 beats the competition in cargo length, 
<j 57 cargo width and cargo volume. It 
/ < yl even carries a 4' x 8' sheet of ply- 
اا کے‎ wood flat on the rear floor with the 
= tailgate closed. And, of course it has a 
^77". three-way tailgate to make it easy to load 
either things or people. 
If you're thinking of buying any wagon right now, test drive 
our Satellite wagon at your Chrysler-Plymouth dealer’s. 
You'll find out why it's so big with so many people. 


Mid-size Plymouth Satellite 


Extra care in engineering...it makes a difference 


In 1916, the Navy 
Today we want people 
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———-— 5. | woman. But to really 


WISH UWERE make it in today's 


* | | Navy, you ve got to 
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7- AMAN havea little of that 
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| old American need to 4 
| succeed. The feeling 5 
. that you want to go ES 
—_ . places fast and you 
К т | havethestuffto 
= f7 IN| getthere. The belief 
| that you're someone 
„|! special. 
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For a free full-color reproduction of this original Navy Foster, 
stop by your local Navy recruiter's office. 
No obligation, of course. 
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only wanted men. 
who want to succeed. 


; And the new Navy gives you plenty 
of chances to prove it. If you qualify, you've got 
a choice of over 300 jobs. Interesting jobs 
that keep your head busy. Active jobs that 
i ‘keep your body moving. The kind of jobs you 
can really get into. Like computer technology 
and aviation mechanics and seagoing 
engineering. They're the kind of jobs that 
give you somewhere to go while , 
іп the Navy, and when you get 4 
; But there aresome cm 
Ew | other reasons, 7 E 
SSS & for joining V TN \, 
then new Ni ауу. Like "ud Europe, the. je 
Caribbean, Asia are pretty exciting \ Yale 
places to work and have a good time. ғ 
Like money. More than $340 a month | D. 
after just four months— with great Й 
fringe benefits and one of the best 
| retirement plans in the world. Like 
people. Making lite-long friendships 
is one Navy tradition that will never change. 
ч If you think you've got what it takes to make itin the new 
- © ЛХ avy, if you want to go places fast, sendin the attached coupon 
в. XN * or call toll free 800-841-8000, 24 hours а day, 7 days a week. 


Be a success in the New Navy 
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Dock travels with boat 


New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 
ILLUSTRATIONS BY DANA RASMUSSEN 
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This lightweight, portable gang- 
plank, with legs pivoted at the shore 
end and extensible at the boat end, 
would let you set up a convenient 
dry-boarding waterfront camp at any 
likely point along the shore of a 
lake or river. Adjustable for different 
shore contours and bottom slopes, 
the legs of the go-anywhere dock 
would fold flat for compact on-board 
transport as well as for off-season 
storage. 


Tray insert snuffs cigarettes 


Passenger train carries passengers' cars 


You might break a long train trip into convenient driving and riding legs if 
railroads offered a combination car like this. Pivoted on a flat bed, the 
double-deck auto-park midsection would swing out, in stations, so cars could 
be ramped off or on. Along the way the car-carrier would nest between the 
engineer's cab and a passenger coach or lounge. Permanent drive-on platforms 
for both levels might be provided at some larger stations. 


Light locates parked auto Air jets burn off slick 


While driving, you'd kill a ciga- 
rette without showering sparks or di- 
verting your attention from road and 
traffic by dropping the lighted tip 
into the flared end of a snuffer tube 
on this spring-biased insert. The in- 
sert would fit into most types of 
dashboard ashtrays. When conven- 
ient, you could touch a lever that 
would turn the insert over and emp- 
ty accumulated, safely extinguished 
butts into the ashtray. 


| 2 


Lifted from a fender socket, the 
lighted tip of this telescoping rod 


The following patents have been issued on these 
inventions: 

Car train— No. 3,584,584 to V. Milenkovic, 
Boulder, Colo.;  Carlocater— No. 3,578,964 to 
R. H. Sherman, Georgetown, Mass.; Slick burner 


Attempts to burn spilled oil off a 
water surface are often defeated by 


would help you spot a car quickly in 
a crowded lot. The low-drain light 
could be made in several identifying 
colors. Manually switched, it would 
be most useful for short signal peri- 
ods, as for shopping at night or for 
finding your way back from the 
snack bar at a drive-in movie. 
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the cooling effect of the water. Con- 
trolled combustion could be aided, 
say these inventors, by containing 
the slick within tubes spread by 
boats or booms. Air injected into the 
flame through jets in the tubes 
would help to burn the slick faster 
and more completely. 


— No. 3,586,469 to A. Molin, Saltsjobaden, and 
O. Carlsson, Nacka, Sweden; Portable dock— 
No. 3,568,451 to V. H. Gustin, Kansas City, 
Mo.: Ashtray znuffer— No. 3,586,008 to E. dJ. 
Fredette, St. Boniface, Manitoba, Can. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D. C. 20231, at 50 cents each. To write to an in- 
ventor, if the address above is insufficient, address 
him (by name and patent number) in care of the 
Commissioner of Patents. 
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Kool Milds 14 mg. "tar," 1.0 - nicotine av. per cigarette, by FTE 
method. 5 Kings 1 mg. "tar,- 1 .5 mg. nicotine; Kool Longs 
18 mg. “tar,” 1.4 mg. nicotine av: à cigarette, FTC Report Aug. 12... 
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Warning: The Surgeon General Has Determined ns be, 2. 
That Cigarette Smoking |s Dangerous to Your Health. > e Now, lowered tar KGDL Milds 
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1.0 mg.nicotine 


PS Ratings—Test Report 


in a Nutshell 


The table below shows our ratings for 
the four cars (Dodge Coronet Custom 
above at left, Buick Century Luxus be- 
hind it, Mercury Montego MX between 
Dunne and Norbye, Pontiac Grand Am at 
right). Ratings are based strictly on test 
results and measurements, not on sub- 
jective opinion. Five points is excellent; 
4, very good; 3, good; 2, fair; 1, poor; 
and 0, very poor. 


a & g 

A $ = 

a A 5 2 

Acceleration 3 5 5 B 
Brakes 2 4 3 3 
Handling 1 1 B 3 
Maneuverability 3 4 1 5 
Fuel economy о 1 O 31 
Quietness 3 3 4 4 
Ride comfort (4) (3) (5) (4) 
Roominess 4 4 4 4 
Visibility 2 1 0 3 
Entry / exit 4 5 4 4 


Pontiac’s new Grand Am comes face 

to face with some of its 

competitors and forcefully demonstrates 
why it truly belongs in a class of its own 


Top-of-the-Line 


Intermediates: 


A mixed bag of family sedans 


By JAN P. NORBYE/PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor PHOTOS BY ORLANDO GUERRA 


When we first drove the Grand 
Am at the GM Proving Grounds last 
summer, we recognized it as a new 
type of car. It’s a kind of car Detroit 
has never built before. So we knew 
the cars in this group would not be 
evenly matched. To understand why, 


you have to look at what the Grand 
Am is and how it was engineered. 
Pontiac’s goal was to build a car 
with superb handling without giving 
up anything in the way of ride com- 
fort. As a rule, the things that im- 
prove handling also destroy the ride. 


Continued 


How PS tests brakes—and what we learn from it 


We test a car's ability to stop within a 12-foot-wide lane from 60 mph 
without front-wheel locking. Test is made first with cool brakes to show 
brake capacity and balance. Next come 10 warmup stops from 60 mph at 
one-minute intervals with 0.5-g deceleration. Minimum-distance stop is 
then repeated to show fade resistance. Left, top, Dodge throws smoke 
from locked rear wheels, shows steering correction needed to keep within 
lane as rear wheels try to pull car sideways. Dodge stopped in short 130 
feet with cool brakes; 148.3 feet after warmup (1496 deterioration). Pedal 
pressure rose from 90 pounds to over 200. Retardation exceeded 1 g in 
first stop, reached 0.95 g in final stop. Below, Mercury smokes from 
locked rear wheels. Cloud from front wheel is just heat from disk brake. 
Cool-brake stopping distance was 134.3 feet; car needed 157.8 feet in 
final stop (17.5% deterioration). Pedal pressure doubled from 60 pounds 
needed in first stop. Peak retardation was fractionally short of 1 g on 
both stops. Buick suffered 22% deterioration after warmup, and pedal 
pressure tripled from 60 pounds needed on first stop. Peak retardation 
fell from 0.95 g in first stop to 0.72 g in final stop. Grand Am had 
shortest hot-brake stopping distance, with 1196 deterioration. Pedal pres- 
sure more than doubled. Peak retardation held high: 0.96 g in final stop. 
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This symbol stands for one 
of the five kinds of bike 
riding. Honda has them all. 
Like Road Bikes. 

Like you on a Scrambler 175 Кб or 
a Super Sport 175 K6. Escape time! 
Trees and houses and sky flashing by. 
Your engine humming baritone. You 
smiling. The world smiling back. 

Our middleweights. Designed for the 


easy ride. The responsive four-stroke 
174cc engine features an overhead cam. 
Plenty of scat, mated to a slick-shifting 
five-speed constant-mesh transmission. 
Cradled in a road-tuned suspension. 
Smooth. Economical. Dependable. 
Honda's style. Its standard equip- 
ment: Chrome fenders. Polished engine. 
Rich buffed paint. Dashing stripes and 
emblems. Big headlight. Speedometer 


and tachometer. Turn signals. Flip open 
gas cap. And the pipes! The Super Sport 
has fine sweeping chrome duals. The 
Scrambler's muffler is wild sculpture, set 
high. Protected on the trail. 

They're both at Honda Land now. 
Where you'll find Honda has it all. 
There's a dealer near you. Near most 
everywhere: The biggest bike parts/ 
service network in the USA. 
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Standardized handling test shows evasive ability 
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Two lane changes in quick succes- 
sion show a car's handling precision 
in a high-speed emergency maneuver. 
The car swerves left to avoid a bar- 
rier in right lane. Left lane is blocked 


120 feet beyond right-lane barrier. 
Open lane-change gaps are 60 feet 
long. A car is driven through grid 
several times (stopwatch-timed). Fast- 
est time without hitting rubber pylons 
gives average speed for best run. 
Above, Grand Am speeds through at 


60 mph, without body roll and in very 
composed attitude. Only flexing in 
tire sidewalls betrays enormous cor- 
nering forces generated in tire foot- 
prints. This family sedan equaled 
speed of Firebird we tested two years 
ago! It has admirable stability, mild 
understeer. Steering response was not 
as fast as Firebird's, but remarkable 
for such a heavy car. Buick was next, 
with 54.5 mph; then Dodge, at 53 
mph; finally Mercury, at 49.9 mph— 
more than 10 mph slower than the 
Pontiac. Its problem was excessive 
understeer, slow response. 


PS maneuverability test tells all about steering 


Driving as fast as possible on a 
snake course between pylons spaced 
at 48 feet is a severe test of the 
entire steering system. Any short- 
comings in choice of steering ratio, 
power-steering reactivity,  roll-steer 
phenomena, turn diameter (maximum 
steering angle), and tire stability and 
sidebite, will show up in reduced 
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speed. Cars that can take this test at 
26 mph or more have excellent man- 
euverability. Slower cars have ге- 
duced evasive ability. Below: Buick 
on its way through the course at 24.6 
mph despite pronounced body roll and 
firm understeer. Fastest car was Pon- 
tiac, at an even 26 mph. Dodge was 
second-best, with 25 mph. The Mer- 
сигу was hampered by excessive 
understeer and slow-geared steering 
and could not do better than 22.1 


Police cars, for instance, have great 
handling characteristics, but a ter- 
rible ride. That's because they have 
extra-stiff springs. 

Pontiac Grand Am. Pontiac's ap- 
proach was different. Spring rates 
are the same as on the regular Le 
Mans. The chassis engineers built 
handling precision into the car by 
other means. They started with the 

Continued 


Mercury 429-cubic-inch V8 is easy 
to work on. Right-bank plugs are a little 
tricky, but no problem. Distributor sits 
on front of the block. 


Pontiac 455-cubic-inch VB has dis- 
tributor at rear of block, down in the V. 
Right-bank plugs are hard to reach be- 
cause of the air-conditioner. 


Dodge 400-cubic-inch V8 has exhaust 
manifolds above spark plugs. Left-bank 
plugs are very hard to reach due to pow- 
er-steering installation. 


Buick 350-cubic-inch V8 has semi- 
closed cooling system and fan shroud 
incorporating coolant reservoir. All ser- 
vice points are easily reached. 


When all the roads start 
to feel like railroad tracks, you 
know it’s time for new shocks. 

But maybe you don't 
know there’s more than one 
type. That’s where your Delco 
man comes in. He has three 
different types to offer, and 
he'll be happy to let you know 
which one is just right for you. 

For example, if you 
spend a lot of time on the 
highway or especially rough 
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roads, Heavy Duty Delco 


Pleasurizers are designed to 
help make riding smooth and 
handling easy. For city driving, 
regular Delco Pleasurizers can 
ease you over the irregularities 
of city streets. Delco 
Pleasur-Lifts give the same ride 
control under normal driving 
conditions and are easily 
air-adjustable to help your car 
haul boats, trailers or carry 
heavy loads. 
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"When you icu you 
need new shocks, you ought 
to know you have a choice. 
So let a Delco man tell you 
about Pleasurizers, Heavy 
Duty Pleasurizers and 
Pleasur-Lift shock absorbers. 
After all, it's his business to 
know what's right for your car. 


THE MORE YOU KNOW, 
THE MORE YOU'LL WANT DELCO. 
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Ride-comfort test uses single bump on a smooth road 


Test plank is two inches high and eight inches wide. Test speed is 60 mph. 
Vertical accelerations in the front seat are sensed on a Uher tape recorder. 
The tape is played back on an oscilloscope, and the scope is then photographed 
with a special Polaroid camera. From the picture we can then measure the 
amplitude, frequency, and duration of the disturbance. Above: the Mercury 
Montego, which rates a full 5 points for ride comfort. 


tires—wide steel-belted radials. The 
shock absorbers are special, giving 
very high resistance in jounce and 
rebound. The rear-suspension control 
arms have special bushings in their 
frame anchorage points. Finally, 
they added a stabilizer bar in the 
rear suspension, and fitted a stronger 
stabilizer bar at the front end. 
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Montego four-pod instrument clus- 
ter 
Glove box is on bottom of panel, hard to 
reach into, and offering little space. 
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Buick has sparse instrumentation 
but lots of warning lights. Radio, heater 
are on right, where passenger can reach; 
wiper-switch arrangement like Pontiac's. 
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includes temp gauge and clock. 


How well did they succeed? Our 
ratings will tell you that the Grand 
Am has the same soft ride as the 
Buick. It's as quiet as the Mercury. 
In the handling tests it set records 
never before reached by a car of its 
size and weight. 

Pontiac claims the Grand Am was 
intentionally developed to be one of 
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Grand Am instrument panel, bor- 
rowed from Grand Prix, has tach, oil- 
pressure and temperature gauges. Wiper 
switch is on far left, beyond light switch. 
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Dodge has gauges for fuel, tempera- 
ture, and alternator. Heater controls are 
on left, in driver's reach only. Light 
switch is far left, wiper at right. 


NOISE-LEVEL TESTS 


Interior noise is measured in decibels 
on the A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50-dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
matic drill at 50 feet. 
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America's premier touring cars. The 
test results prove they succeeded. 
They did not try to build a Mercedes 
or a Jaguar, but they incorporated 
a number of European design ele- 
ments. With the optional 455-cubic- 
inch V8, the Grand Am has ample 
power. We were surprised to see that 
it also returned creditable gas mile- 
age. In fact, it burned less fuel than 
the Buick with its four-barrel 350- 
cubic-inch V8. 

The Grand Am cockpit was de- 
signed for the enthusiast. He gets 
complete instrumentation, console 
shift, and a sports-type steering 


wheel with a softly cushioned plas- 
tic rim and a large no-nonsense horn 
button in the middle. The brake re- 
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Driver's seat in Grand Am has reclin- 
ing backrest, adjustable lumbar support. 
But seat cushion gives poor thigh support 
despite contoured shape. 
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pd. | 5 is open to all licensed drivers who are residents ої the United States and 

who are 21 years of age or over, except the employees of the Coleman Company, Inc., 

its subsidiaries, advertising agencies or international Incentives, Inc. Will be void in the 
states of Connecticut, Delaware, Florida, Georgia, Idaho, lowa, Missouri, Nebraska, Ph 

New Jersey, Washington, and wherever else prohibited or restricted by law. All federal, € 

state and local laws and regulations apply. 

h 4. No purchase is necessary. All prizes will be awarded. Prizes are non-transferable and 
non-redeemahle for cash. No substitutes are offered. The odds of winning will be 
determined by the number of entries. 

2 9. Federal, state and local taxes, if any, are the sole responsibility of the winners. 


3 6. А list of winners will be sent to those who request them. To obtain a list, send a stamped, self- 
addressed envelope to Coleman Sweepstakes Winners, International Incentives, Inc., O'Hare Office 
Bldg., Suite 511, 10600 W. Higgins Road, Rosemont, Illinois 60018. 

i 7. Contest begins February 1, 1973 and ends July 15, 1973. Entries must be post-marked prior to closing date. Trips 
to Paris must be taken in September or October, 1973, as designated by The Coleman Company. All other prizes 
will be shipped directly to the winners, treight prepaid 
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lease is up оп the instrument panel, 
where it can’t be confused with the 
hood release. The seats are unique 
(for American cars) with reclining 
seat backs and adjustable lumbar 
support. 

Interior trim is notable; it goes 


Buick trunk offers 15.6 cubic feet of 
useful space, liftover is 21.4 inches. Lid 
is not full width of trunk floor. 


ae 


Dodge trunk has extra-wide lid, low, 
flat floor. Useful space is 16.5 cubic 
feet, and liftover height is 27 inches. 


Grand Am trunk has space-saver spare 
tire, but only 15.1 cubic feet of space. 
Slope of deck cuts into the space. 


one step further than the typical all- 
plastic and bisquited cloth of most 
U.S. cars. The Grand Am's wood 
grain has a hand-rubbed and pol- 
ished appearance. Instruments are 
framed in bright metal. Each door 
has a leather strap. There's also a 
grab handle on the panel above the 
glove box. Small change dishes are 
molded into the front armrests. The 
center console has an extra storage 
bin. 

Unfortunately, the seats aren't as 
comfortable as they look, for the seat 
cushions are too small to give proper 
thigh support. Large seat-belt hol- 
sters take up foot room in the rear 
floor area, and get dirty quickly be- 
cause frequently stepped on. 

Exterior styling is unusual, and the 
front end, with its vulnerable-looking 
nose piece, does offer full protection 
against damage in a five-mph crash. 
The urethane-rubber front collapses, 
then pops back into shape. 

Buick Century Luxus. Cousin of 
the Grand Am, it shares the same ba- 
sic body and chassis components. But 
Buick's marketing strategy is very 
different from Pontiac's; the 455-cu- 
bic inch Buick V8 is not available in 
the highest-priced intermediate (it's 
offered on two-door models only). 

This car is definitely lacking in 
performance. Still, the engine is very 
quiet, blending perfectly with the 
car's smooth, sedate, civilized charac- 
ter. It has the ride comfort of the 
Grand Am, but not the handling and 
maneuverability. Still, it's a sound, 
well-balanced car of safe, predictable 
road behavior. 

Brake performance was disappoint- 
ing, since so many Buicks we've 
tested in the past have had phenom- 
enal brakes. This one rates only two 
points for brakes, while the other 


CHECK 


cars in this group rated three each. 

The Century Luxus has a practical 
bench-type front seat, and the car 
seats six in relative comfort. But the 
Fisher Body seat design provides lit- 
tle thigh support, increasing the risk 
of driver fatigue. 

Instrumentation is neat, simple. 
'The glove box is small, but Buick has 
been smart enough to put the lid high 
on the panel where it's handy. The 
parking-brake release 1s on the bottom 
of the panel, left side, but the hood 
release is farther down, so there's not 
much chance of mistaking one for the 
other. 

Dodge Coronet Custom. This 
car conforms more closely than its ri- 
vals to the traditional all-purpose 
family sedan. It's big and roomy, with 
a minimum of frills. It has the best 
ease of entry and exit. 

It's designed to be practical, with 
maximum convenience for all occu- 
pants. Vinyl seats and door trim make 
for a very serviceable interior. The 
interior decor is simple, yet not lack- 
ing in necessities. It's laid out for 
roominess, not style—one of the few 
modern cars in which you can wear a 
hat and still be comfortable. 

Instrumentation is above average, 
as in most Chrysler products. A very 
large ashtray is in the middle of the 
instrument panel, and contains the 
lighter. There are two face-level 
vents, augmented by two individual- 
ly controlled outlets below the panel. 
Hood lock and parking-brake release, 
only two inches apart under the 
panel, on the left, can be confused. 
Front seat is bench type, with center 
armrest and built-in headrests. 

The 400-cubic-inch V8 is a quiet 
and reliable workhorse. With the two- 
barrel carburetor it gives better-than- 
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directly in front of car. Small win- 
dows and long, high hood lines penal- 
ize car. Also, cars with wide sail 
panels get a low rating. 


Visibility index is based on actual 
glass area compared with total green- 
house side surface, and distance from 
driver's eye to a ground-level object 
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Mercury trunk has 14.8 cubic feet of 
useful space, and  29.1-inch  liftover 
height. Lid is almost full width. 
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Photographed on English Bay, looking toward Vancouver from mainland British Columbia. 
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expected gas mileage, vet 
enough performance potential to rate 
a full 5 points for acceleration, right 
along with the 455 Pontiac and 429 
Mercury. Electronic ignition is stan- 
dard. Chrysler’s unit-construction B- 
body has been reasonably well sound- 
proofed for ’73, but the Coronet still 
has higher noise levels than the other 
intermediates. It has a low rating for 


it has ride comfort. The Chrysler interme- 


diates use leaf springs in the rear sus- 
pension; Ford and General Motors 
use coil springs all around on their 
intermediates. 

Mercury Montego MX. This lux- 
ury car has a high-grade interior fin- 
ish and trim, on a par with many 
higher-priced models. It’s the most 
ostentatious of the cars in this group. 


DIMENSIONS (inches) BUICK DODGE MERCURY PONTIAC 
Al Ground сіеагапсе............... 6.3 4.5 4.7 
A2 Front leg room (max.)........ 42; 5 41.9 42.1 42.4 
АЗ Front head room................ 38.3 38.5 38.3 38.3 
A4 Rear head гоот................ 37.5 37.3 37.3 37.5 
A5 Rear leg room (min.)........ ... 38.4 36.7 37.6 3B.6 
Аб Ч\Үһее!Басе..............-.....- 116 118 114 116 
A? Неї... „какава аон 9A4 53.6 53.0 54.3 
eR e e it Ao 5 - 78.0 77.8 78.6 77.7 
H2 Length... n 212.4 212.9 215.3 212.6 
B3 Ргопї{гасК................з..: 61.5 61.9 62.8 61.9 
CL: Ce nan mmn 60,7 62.0 62.9 61.1 
B5 Front hip гоо................. 56.6 59.2 59.4 56.0 
B6 Rear hip room......... uii 57.9 59.2 59.4 57.9 
SPECIFICATIONS 
Engine 1урёе................ OHV V8 OHV V8 OHV V8 OHV V8 
Displacement (cu. in./cc).. SEIS Td SOT кк с аш 455/7459 
Compression ratio......... 2:1 0:1 8.0:1 
Carburetion..............-. TN 9: ы. One 2-bbi. бө 4-bbl. One 4-bbl. 
Net hp @ гр.............. 175 ( 3800 175 @ 3600 201 @ 4400 250 @ 4000 
Net torque @ rpm.......... 270 û 2400 305 @ 2400 322 ( 2600 370 @ 2800 
Transmission.............. Automatic Automatic Automatic Automatic 
Axle fatiga, loros so ne n 73: 2.7 1:1 2.75:1 3.08 
Tire Wik отсе ы Ат Uniroyal Goodyear Uniroyal Goodyear 
UG Go. oa occ iot ie Fastrak Polyglas Fastrak SEED | Radial 
pol) N EA henna eet H78-14 H78-14 GR70-15 
сївейпке..........›... талышы Pow Power Power Power 
Overall ratio................ 18.2- 14. 8: 1 18.8:1 21.73:1 17.5-14.2:1 
Turns (lock to lock)........ 3.17 3.5 3.5 3.3 
Turn diameter (ft.)......... 41.7 42.0 41.0 40.2 
Brake system.............. Power Power Power Power 
Brakes DO. LLL exe hoe cx Disk/drum uo io u аш wx rum 
Disk diameter.............. 11.0 10.84 11.0 
Drum diameter ........... 9.5 10. 10.0 5 
Swept area (sq. in)....... 332.4 365.2 361.0 337.3 
Fuel tank (gal.) ........... 22 19.5 22.5 25.0 
Trunk space (cu. ft.)...... 15.6 16.5 14.8 15.1 
Liftover height ............ 21.4 27.0 29.1 21.5 
Curb weight (Ibs.) ......... 4192 4013 4426 4659 
F/R weight distribution (95) 57. 3 42. 7 57.6/42.4 60.1/39.9 0 
Price ges — ЕЕ 3044 $2961 426 
Price (as tested).......... 4589 4204 $4554 $5705 
TEST RESULTS 
Acceleration 0-60 mph...... rax ag 14.45 9.75 10.3 8.75 
Acceleration 0-80 трһ................ 27.1 18.1 18.25 15.7 
Acceleration 25-70 трһ............... 16.25 10.75 12.2 9.35 
тапк (cool) 60-0 mph..... NERE ..140.8 130 134.3 137.7 

Pedal ргеѕѕиге, ..................... 60 Ibs 90 Ibs. 60 Ibs. 80 Ibs. 
Brain (hot) 60-0 mph.......... BONO o^. 148.3 157.8 153 

dal pressure... уу-уу теке с-ектг180 200+ 120 200+ 
Tibe been ҮН. е ааваасаа ті SPD 53.0 49.9 60. 
Maneuverabilit Кор ны da pus a 24.6 25.0 22.1 26.0 
Gas mileage 4 mpg) ERE RERO OR 12.291 14.213 10.784 14.203 | 
| 
TEST CONDITIONS: Ambient їетрега1иге.................... 39°F 
HUMIC с лш рл a i BENE oe. 
Barometric pressure. KEN SERRE SES 30.6 inches 
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SATELLITE 
SEBRING 


lAccel. 25. 70 
Brakes 60-0 (hot) 
Handling (mph) 


| $4776 | $5017 | $5236 
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CHEVROLET 
CAPRICE 
PLYMOUTH 
GRAN SEDAN 
DART SPORT 
MERCURY 


$4939] $3365 


But we have complaints: The seats 
are low, the belt line high, the hood 
long, and the windows small. Large 
sail panels cut off an important view- 
ing area. Visibility rating is 0. 

On the plus side, the Montego lives 
up to its claims for a quiet ride. It 
has been achieved at the expense 
of handling, however. The car un- 
dersteers with slug-like persistence. 
It has minimal evasive ability, and 
rates О for handling. 

Parking-brake and  hood-release 
handles, right next to each other, are 
easily confused. The glove box is 
small and inconveniently placed. 
The instrument panel has four face- 
level vents, no cowl vents. 

Acceleration times were slower than 
expected from the big 429-cubic-inch 
V8, easily beaten by the Dodge with 
its smaller engine and two-barrel 
carburetor. 
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Mercury (top) has parking lights out- 
board of the dual headlamps. Grand 
Am (second from top) has single head- 
lamps with parking lights at full width, 
below bumper. Dodge (second from 
bottom) has dual headlights framed in 
grille surround, with parking lights below 
bumper, widely spaced. Buick (bottom) 
has parking lights inboard of the single 
headlamps. 


What is central air conditioning? How does it 
work? 


It is simply a system of delivering cool, comfort- 
able air throughout your house, not by adding 
cooling, but by removing heat and humidity. 


With central air conditioning, the entire house is 
cooled to a more even temperature, with no 
sudden changes from room to room. So you 
get far more comfortable cooling than with 
window air conditioning, which is designed 
to cool primarily in the room where it 

is located. 


-A central air system is 
made up of four com- 
ponents: 

1. Cooling Coil. Warm, 
moist air from your home 

15 drawn through the 
duct work of your forced 
air heating system and 
circulated through the 
cooling coil on the fur- 
nace. The coil then re- 
moves the indoor heat 
and humidity. 


2. Condensing Unit. 
| Usually located on a slab 
or base outside the 
house, this unit pulls the 
heat from the inside of 
the house. 


3. Refrigerant Tubing. 
This is the connecting 
tubing that transfers the 
heat, by means of refrig- 
erant, from the cooling coil to the condensing unit. 
4. Thermostat. This automatically controls the 
temperature level in the home. So you get more 
even, more comfortable cooling. 


OK, | know what central air is, and | want it. 
How do | know what to buy? 


You probably don't. 


It takes a professional with specialized training 
to fit ie right central air system into your house. 


That's why Sears have the Air Men. 
| а They are a team of 10,000 professionals 
| who can plan an efficient effective 
and economical central air 
system that’s tailored to your 
needs, make sure it's installed 
right, and be there to give 

you service if you need it. 
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How do the Air Men decide what my needs are? 
There are a lot of factors that go into the planning 
of a central air system. Probably more than you 
ever thought about. 
You know that the size of your house is important. 
Э And your heating system has a lot 
$) to do with it. But you might not 
$ have thought about your windows. 
1 Or the type of home construction 
and insulation you have. 
Those things make a difference. 


So does the direction your 
house faces . . . and the color of your 
roof. (A light colored 
roof reflects heat, a 
dark roof absorbs it.) 
The Sears Air Men 
know exactly what to 
look for when they 
come Out. 

Couldn't | just play 
it safe and order a 
big size unit to be 
sure | get the cool- 
ing | want? 

It doesn't work that 
way. A unit that's too 
big is just as bad as 
a unit that's too 
small. 

A central air system 
works by removing 
heat and humidity 
from the air. And the 
thermostat, which 
only measures tem- 
perature, not humidity, shuts the unit off as soon 
as the desired 
temperature has 
been reached. 


A system that's too ТТ 
big will lower the ` 
temperature very 
quickly, but before | 
the proper humidity level 

has been reached. So your house will be cool, 
but you'll still be uncomfortable. 


The Sears Air Men can assure you a system that's 
not too big or too small, but just right for your 
home. 


Can central air be installed with any heating 
system? 


Yes. Normally, central air is installed with a forced 


air heating system. But with 
the addition of duct work, 
central air can be used with 
any heating system. 
However, don't assume that 
because you have a good 
heating system, it will 
convert naturally to a good 
central air system. Cooling 
generally requires more 

air movement than heating. 


In order to plan a central air system, the Sears 
Air Men will make a com- 
plete examination of your 
heating plant. They'll 
find the load your elec- 
trical system can handle, 
the size and location of 
ducts and registers, the 
adequacy of your fur- 
nace, the blower ca- 
pacity. (If your furnace is 
putting on years and 
needs replacing, you 
can save some money 
by having it done at the 
same time your central 
air system is installed.) 


After he's made the com- 
plete examination, your 
Sears Air Man can tell 
you which size central 
air conditioning system 
will provide you with the 
best cooling. 

Will central air conditioning be expensive? 
Your needs will determine the cost. 

But good planning, the kind you get from the 
Sears Air Men, can keep you from spending more 
money than you need to. . . not only in the cost of 
the system, but in the cost of operating the system. 
Sears Air Men have convinced me that central 
air conditioning is what | want. 

But why should | buy air conditioning from a 
department store? 

There are four basic considerations in buying 
cental air conditioning: 

1. Equipment. Let's face it, most central air con- 
ditioning systems are designed to do the same 
job. Cool your house. 


So if you buy from a reliable dealer, you'll prob- 
ably get satisfactory cooling. But Sears wanted 


SEARS AIR MEN 
ANSWER 
YOUR QUESTIONS 


ABOUT 
CENTRAL 
АЕ 
CONDITIONING 


more than just satisfactory cooling. So Sears air 
conditioning systems are designed to give you 
operating efficiency and operating economy. The 
"High Efficiency" line also cuts operating noise. 


N 2. Price. What's really important about price is 
|, not what the system costs, but what you get for 
I} your money. 


Four elements make up the cost of central air: 
cost of equipment, installation, operating Cost, 
and service. 


The Sears Air Men are trained to give you an 
effective and effi- 
cient system at an 
economical cost. 
They won't sell you a 
system that's too 
small just to save you 
money. 


And they won't sell 
you a system that's 
too big just to make 
a few extra bucks. 
They'll plan a sys- 
tem that's just right 
for you. 


3. Service. If some- 
thing goes wrong 
with your central air 
system, you don't 
want to wait until 
October for a service 
man. 


The Sears Air Men 
are only a phone call away. So when you need 
help, they can get to you fast. 


4. Guarantee. The Sears Men have Air Assurance. 
It's a five year guarantee that promises to repair 
any part found defective the first year. For the 
next four years the Air Men will replace the com-. 
pressor if found defective . . . at no cost to you 
for parts or labor. 
» Come in and let the Air Men 
show you how this 
guarantee stacks up 
against the others. 


Call the Sears Air Men 
today for a free home 
estimate. Let them show 
you how easy and 

З ON | inexpensive Sears 
Em central air conditioning can be. 


SAVE THIS GUIDE FOR А HAMUT REFERENCE WHEN SHOPPING FOR CENTRAL AIR CONDITIONING. 
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HERE ARE THE TWO MAJOR CENTRAL AIR SYSTEMS AVAILABLE FROM THE 


Sears High Efficiency Series 

Sears “High Efficiency" central air conditioning is 
Sears best system. Features include solid state 
modulating control, top air discharge for quiet, 
thrifty operation and reliable service. 


The new modulating control automatically selects 
condensing unit fan speed for low sound level 
plus maximum cooling efficiency. The fan works 
only as hard as it has to. The higher the tempera- 
ture outside, the harder it works. When the tem- 
perature goes down, the fan is slowed to give you 
the quietest operation possible. 


Modern design High Efficiency units are available 
in capacities to meet most home needs. 


Ask about Sears convenient credit plans. 
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Sears New “Custom II". The new Custom ll was 
designed to give you 1596 greater operating effi- 
ciency than last year's model. But it's still an 
economical choice for dependable, fast home 
cooling. Rust-resistant cabinet is bonderized and 
finished inside and out with tough acrylic enamel. 


And we've added a 2-speed control that adjusts 
the fan speed to give you quieter operation than 
last year's model. 


It uses quick-connect fittings that are hermetically 
sealed until joined at installation; units are 
charged with refrigerant at the factory for easy, 
economical installation. 


You'll find all types of residential air conditioning at Sears. Whether it's a 6,000 BTU Modular unit or 
a 55,000 BTU central air conditioning unit, Sears has it. And Sears has one more thing, The Sears 


Air Men. 


Call or mail this coupon to the Sears Air Men at your local Sears store for a free home estimate. 


NAME 


SEARS, ROEBUCK AND CO. 


Please have the Sears Air Men contact me for a free home 
estimate on central air conditioning for my home. 


STATE | ZIP 
Printed in U.S.A. 1/73 
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It’s soft and it pulsates, 
providing up to 90 percent 
reduction in noise output 


By JIM DAVIS 


44 

| can’t hear any exhaust noise,” I 
said, as I pressed my ear against the 
silicone muffler. 

Moments earlier the portable gen- 
erators unmuffled two-cycle engine 
had been emitting an ear-splitting 
111 decibels of sound. Then the sili- 
cone muffler was attached and the 
generator’s screaming exhaust noise 
vanished. Now I could hear the quiet 
mechanical sounds of the engine run- 
ning. The generator belonged to in- 
ventor Mike Murphy, who was dem- 
onstrating for me what his latest 
invention, the Murphy Muffler, can 
do. 

The muffler is made of a resilient 
silicone-rubber outer body housing a 
twin-chambered metal frame. As ex- 
haust gases enter the primary cham- 
ber they expand the rubber outer 
body, making it relax its grip on the 
baffle separating the two chambers. 
Gases slip past the baffle into the sec- 
ondary chamber, then exit the muf- 
fler. Expanding and contracting in 
synchronization with the engine ex- 
haust, the pulsating silicone absorbs 
a large proportion of the high-fre- 


Round silicone muffler on end of this wheelless motor- 
cycle's exhaust pipe is undergoing test with a dynamometer. 
Muffler slips over exhaust pipe, is held secure with clamp. 


Silicone Muffler Puts the Hush 
on Noisy Engines and Pneumatic Tools 


= 


quency sound waves created by a 
loud two-cycle engine. 

In addition to decreasing exhaust 
noise, the muffler can increase per- 
formance. Engineers testing motor- 
cycle engines on dynamometers have 
noted substantial gains in rpm, pow- 
er, and power-band ranges of two- 
stroke powerplants. 

Quiet pneumatic tools? High- 
level noise from pneumatic tools can 
be greatly reduced by the silicone 
muffler. An impact wrench tested 
without a muffler emitted 103 deci- 
bels of sound and had a torque of 
160 ft.-Ib. With a silicone mufller at- 
tached where air is exhausted, noise 
level was reduced to 82 decibels, 
torque increased to 16714 ft.-lb. 
Murphy hopes to sell manufacturing 
rights to pneumatic equipment mak- 
ers so that future pneumatic tools 
will be equipped with silicone muf- 
filers. 

If you’re a model-airplane buff, 
using the Murphy Muffler will de- 
crease your engine’s noise level 90 
percent, and allow use of a 22-per- 
cent bigger prop—effectively increas- 
ing horsepower. Two sizes are avail- 
able: Maxi and Mini. One or the 
other fits any model-airplane engine. 
The Maxi is $13; the Mini, $12. 

Mufflers for all two-cycle motor- 
cycle engines up to 400cc will soon 
be available for $30. From Murphy 
Muffler Co., 5312 East Beverly 
Blvd., Los Angeles, Calif. 90022. 


That white cylinder sticking out from impact wrench is a 
prototype muffler. In production models, muffler would be 
built inside the body of the wrench and would protrude less. 


Noise-level meter, left, measures the 
sound output of impact wrench, right, 
after silicone muffler is installed. 


muffler 
shows metal frame and tubular silicone 
outer body. Silicone is Silastic 35U from 
Dow Corning—extremely heat resistant. 


Disassembled motorcycle 
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correct four-barrel manifold—the 
adapter deal you mention is mickey 
mouse, at best. 


“Say, Smokey-~ 


A clinic on cars by America's 


Rebuilt with hard knocks 


On my dealer’s recommendation, 


answered by mail. 
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Where honor’s due 


Why is it that my 1965 Cadillac 
has gone over 220,000 miles without 
the head ever having to be removed? 
Compression is 170-175 pounds per 
cylinder. The transmission has re- 
quired no attention. And the steer- 
ing is perfect except for а slight 
moan. Brakes weren’t relined until 
148,000 miles, and the drums were 
perfect then and show no signs of 
wear now. Tires were replaced every 
30,000-35,000 miles. All I did was 
follow the instructions on servicing! 

LAWRENCE B. WHIT, Weston, Conn. 


There's a first time for everything, 
I guess, and this is my first “on-the- 
positive-side” question. It’s been 
years since I’ve heard anything good 
about our cars. It looks like vou 
could be a candidate for the driver- 
of-the-year award if they would only 
have one. You and your car are 
tangible proof that if one drives 
sensibly and performs the proper 
preventive maintenance on a car, 
he'll make out very well indeed. 
Also, it appears that the Cadillac 
engineers spent a few days around 
the engineering department. 


Pickup gear ratios 


I will be returning to the states in 
1973, living in a northern Michigan 
community on fixed income, and 
would like your advice on specifica- 
tions in a Ford half-ton pickup 
truck. I will be using it for light 
hauling and general transportation, 
and eventually will install a cab- 
height, windowed shell. The shell 
wil be a lightweight commercial- 
type covering for the truck bed, giv- 
ing me shelter for some sleeping-bag 
campouts. My choice is the eight 
cylinder F-100, eight-foot bed with 
automatic transmission. But I am 
concerned about choosing the correct 
gear ratios to go with either the 302 
or 360 engine, so I'll get the best gas 
mileage without loss of performance 
for my particular needs. Also, which 
engine and carburetor is best for me 
—the 302 or 360? 

V. K. Liguty, FPO, New York 


Sounds like you've been away for 
a long time—good gas mileage has 
long since left. With temporary 
patches to hold the fort on pollution 
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most famous mechanic 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: "бау, Smokey—’” Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 


until a real fix is worked out, we 
have strangled our engines so you'll 
need to go the big engine route to 
get enough power to run legal road 
speeds. Your gear-ratio selection is 
tied in with the tire diameter you 
choose, so it isn't possible to say, for 
example, when to order 3.2:1 ratio. 
Ford has a chart for gear selection 
that considers the engine and its 
torque characteristics, transmission 
gear combination, and different tire 
O.D. offered. You'll be living in low- 
altitude, fairly flat country with aver- 
age or above-average roads, but will 
have medium to light-heavy loads, 
so I would suggest that you stick in 
the middle gear ratio. That is, if you 
have an option from 3:1 to 3.6:1, go 
for something about 3.3:1. As to 
which carb and engine, I believe the 
360 with the four-barrel carburetor 
would satisfy you, and ГЇЇ go along 
with you on your transmission and 
wheelbase choice. 


Scraping bottom 


I bought a real ‘road-grader.’ If I 
have four people in my 1971 Che- 
velle and there's a rock as big as 
your fist on the road it scrapes the 
bottom of the car. On the same road 
my VW never gave it a thought. Is 
there any way to increase road 
clearance on this car? 

PAUL W. STALLINGS, Conway, Ark. 


There are two ways to increase 
clearance that are the most simple 
and obvious: install bigger tires, or 
heavier springs. I suspect the springs 
are your best answer. The cheapest 
and most effective way would be to 
replace your springs with H/D 
springs and have the front end re- 
aligned. 


Go to a 4-bbl. carb? 


I've got a '67 Camaro with a 327 
V8 engine. Would installing a four- 
barrel carburetor improve perform- 
ance? If so, would it be necessary 
to get a new manifold, or do these 
dual-to-quad carburetor adapters 
work all right? 

RICHARD HAILEY, Dallas, Tex. 


A four-barrel put on right would 
help the top-end performance, but 
not the low-end—in fact, it might 
cut it a dab. You have to put on the 


after 127,000 miles on my 1966 
Chrysler New Yorker, I installed a 
rebuilt short-block engine with a 
valve job and new valve springs, 
carburetor overhaul, and tuneup. I 
broke it in at the recommended 
speeds of 45 mph the first 500, un- 
der 55 the second 500, and up to 65 
mph the third 500 miles. I have now 
driven more than 6000 miles with 
good power and gas mileage and 
very low 10/30 oil consumption. 
When the engine is started cold 
it’s so noisy that I'm almost afraid 
to drive it. It's been that way since 
it was installed, and even at fast 
idle it is quieter; but when I put the 
transmission in drive and step on the 
gas, it is terribly loud. Sounds like a 
combination of hard spark knocks, 
loud wrist pins and tappets knock. 
ing, and piston slaps. In less than a 
mile of slow driving the engine quiets 
down considerably, and after three 
or four miles I can detect only a 
small power knock under 45 mph. 
At highway speeds it is quiet. What 
can I do? I am really upset. 
R. R. PEARSON, Pasadena, Calif. 


I doubt if you'll ever be happy with 
this engine. It is probably set up 
much looser than your other one, 
and you are correct—you are hear- 
ing pistons, wrist pins and rods 
jumping around until they get hot 
and expand some. Rebuilt engines 
done in mass production are great— 
in reference to cost. But our luck 
with them as a whole has been hor- 
rible. In other words, this is a good 
idea that isn’t working out because 
of the growing disease of workers 
called That's Good Enough, compli- 
cated by the manager's disease of 
Costitus. These wipe out craftsman- 
ship and. customer satisfaction. 


Training for a mechanic 


Im preparing to get out of the 
service and want to work as a me- 
chanic. Would you recommend a 
correspondence course, or say Den- 
ver Auto and Diesel College? The 
price difference is considerable, but 
I want the best background prepara- 
tion for two reasons. One, knowledge 
that I'll be able to do the job right. 
And two, I won't be laughed out of 
the shop when I go asking for a job. 

OLIN Harpy, Strasburg, Colo. 


Without any reservation I would 
recommend the personal-attendance 
courses. As desperate as the auto- 
motive industry is for talented and 
knowledgeable people, the big prob- 
lem facing the potential employer 
as he interviews the applicant is, 
"Will he stay and let me recover the 
investment necessary to train a real 
mechanic?" I know of no better way 
to show your serious interest than 

Continued 


to help kee 


Cil filters are subjected to extreme en- 
gine oil temperatures and pressures. To 
provide efficient filtration in these ex- 
tremes, the filter must be built tough. 
Here’s how AC does it: 

GASKET RETAINER—welded to the 
mounting plate and lock-seamed to the 
shell to provide a mechanically locked, 
leakproof assembly. 

MOUNTING PLATE— heavy-gauge steel 
to help eliminate movement atthe gasket 
sealing surface to prevent leakage. 
ANTI-DRAINBACK VALVE ASSEMBLY 
— spring-loaded to help prevent oil from 
draining out of the filter when the engine 
is off .. . assures oil ready for start-up. 
CENTER TUBE- perforated steel pro- 
vides support for filter material... 
helps prevent collapse under high 
oil pressure. 

FILTER MATERIAL —resin-impreg- 


AC keeps you going when the going's tough 
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AC Oil Filters are built tough... 
е engine 


running clean 


nated, polyester-reinforced filtering 
media helps provide reliable protection. 
AC's "W-Fold" design provides a large 
filtering surface area. 

SHELL —a heavy-gauge steel enclosure 

. features a “15 flat" design for easy 
removal. 

There is a difference in oil filters... 
AC's engineering and manufacturing 
know-how makes the difference. One 
more reason it'll pay you to go with the 
"tough one" for your саг... an AC 
Oil Filter. 

AC is the original equipment oil filter 
for GM cars... and the replacement oil 
filter for all American-made cars, and 
most imports. So next time you change 


. your oil filter, whether you do it yourself 


or have it done, insist on AC. 
AC Oil Filters are available at more 


сў retail outlets than any other brand.* 


* Based on the results of an independent survey. 
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AC SPARK PLUG DIVISION 


TAKE YOUR PICK... 
AND YOU'LL 
PICK A WINNER! 


When you select an Ariens 
Riding Mower or Lawn Tractor, 
you can be sure you picked a 
winner. Ariens has a model that's 
just right for your grass cutting 
situation and your pocketbook. 
The Manorways and Emperors 
are 8 HP and the Fairways are 

5 and 7. Mowing decks range 
from 26” to 38” cutting widths. 
There are mulching and grass 
catching accessories for 
summer; snow blades and Sno- 
Thro attachments for winter and, 
of course, electric start if you 
choose. All provide clean, crisp, 
no-scalp mowing. Write for 
catalog today. 


Applies to mowers only 


A cur (B ABOVE THE REST! 


Ariens Company, 807 West Ryan 
P | Brillion, Wisconsin, 54110 
Phone 1 (414) 756-2141 


Send for FREE fact kit 


FISH UNTOUCHED WATERS IN 
A BONAIR INFLATABLE BOAT! 


Bonair high-performance inflatable boats take you away where 

the big ones are biting. 

Your Bonair stores in a closet, travels in a car trunk and launches 
anywhere without a ramp or level shoreline. You can unpack, 
inflate it and be on the water in your Bonair in under ten minutes. 
Extremely stable in ocean water, Bonair is equally suited for 
maneuvering through the brush and grass of shallow coves. Guaranteed- 
in-writing, Bonair's tough hull bounces safely off hidden stumps 

and rocks. It won't lean while cornering or tip while boarding. 

It has marine plywood floorboards and solid transom. 

Made in U.S.A., Bonair is available in seven models ranging from the 
60-pound, two-passenger, BIA rated 7.5 HP size to 165-pound, 
six-passenger, BIA rated 40 HP. It may be conveniently purchased 
with either Master Charge or BankAmericard. 
From $335 to $935, write now 
for free fact kit. 


T 
^m. 


Ф 
Write to Dept. PS-5 
DONA soe 
| ІМС. 15501 W.109th St. * Lenexa, Ks. 66219 « Ph. (913) 888-8868 
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"Say, Smokey—” 
' [ Continued] 


by presenting a diploma from a good 
school you attended. 


Won't stop pinging 


My 1971 Maverick six 200-c.i.d. 
engine won’t stop pinging. It has 
new plugs, points, and condenser. 
The specs call for initial timing at 
six degrees BTDC and I retarded 
the timing to four degrees BTDC, 
but the engine still pings. The car has 
17,500 miles on it. Is there anything 
else I can do, or do I have to use 
premium gasoline? The manual calls 
for regular. Please help. 

AUGUSTA Da SILVA, Bronx, N.Y. 


Pull the cylinder head, clean the 
carbon, and check the combustion 
chamber for sharp edges that could 
be hot spots. Check the compression 
ratio—is it too high? How to do all 
this would take three or four pages, 
but it’s important. A good mechanic 
or parts man should be able to nail 
that down. In reference to the cor- 
rect head, gasket, and piston com- 
bination, assuming no trouble here, 
move to the distributor. Check the 
advance and advance curve; verify 
that the timing mark is correct in 
reference to top dead center. Also 
have the air-fuel ratio checked—it 
could be too lean. Your Maverick 
should run fine on regular gas. 


Temperature running high 


My car is a Monte Carlo '71 Vin- 
tage SS 454. Whenever I get stuck 
in traffic or stop for a short time in 
warm weather, the temperature 
gauge rises to 250 degrees. As long 
as I keep moving, it reads 195 to 210 
degrees. The radiator has never 
boiled over yet, but it’s giving me 
gray hair. I changed the thermostat, 
flushed the radiator, checked the fan. 
belt tension. With the air conditioner 
running in summer I have to avoid 
all traffic jams—which is impossible 
in New York. I checked the gauge 
for accuracy. It also reached these 
temperatures after a stopdown on 
the expressway in winter. Is there 
an answer to this? 

LLOYD Barry, New Hyde Park, N.Y. 


Since you checked the gauge for 
accuracy, then those temperatures 
are bonafide, and too high. I’m afraid 
your problem is that there is simply 
not enough radiator for so big an 
engine and an air conditioner in hot- 
weather traffic Jams. 

Now, at idle and slow speeds the 
fan is all-important, so maybe vou 
can increase cooling here and get out 
of trouble. When an engine shuts 
down, the temperature will rise be- 
fore it goes back down. This is 
caused by heat soaking into the 
water with no circulation of air or 
water. I thinh I should mention that 
late ignition timing or a lean carbu- 
retor will also cause excessive water 
temperature, even if the cooling sys- 
tem is adequate. 

Continued 


Want a job doing what comes 


naturally? Take this test. 


Think youre a “natural” technician? 
Then you should be a lot better than 
average at spotting the differences be- 


С 


D 
tween similar objects. For example, 
which part, A, B, C, D, or E has a visible 


defect? q JeMsuy 


Here's a tougher one. Give us the right 
total of cubes in this figure. You'll be 
proving to yourself you have the kind 
of clear head and mechanical aptitude 
that really count for something in the 


Good imagination and deductive 
powers? They ll help you fly through 
the Air Force's many types of advanced 
technical training. Think— which ones 


Got them right? Then you might rack up high 
scores on the Air Force Aptitude Test. And that 
could do you a lot of good. Now, by qualitying 
you for outstanding technical training in one of 
over 100 Air Force jobs, from aircraft mechanic 
to medical specialist. And later, when you offer 
prospective employers a reusable skill. 

Think it over. Mail in the coupon, or call 
800-447-4700, toll free (in Illinois call 800-322-4400) 
for the nearest Air Force representative, and get 
the details. If you have natural mechanical tal- 
ents, the Air Force will see to it those talents get 


Find yourself in 


Air Force. 


711 eAsuy 


of cubes A, B, C, or D could be the same 


cube as the one on the left, only turned? 


q'O'g'y :1emsuy 


Illustrations Courtesy of Arco Publishing Co, Inc. 


trained. Neither you nor the Air Force can afford 
to let them go to waste. 
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TR. —new book tells how. New Nor- 
alog of fine products included 25“. 
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knives make filletin 
as easy as It should 


The two things needed for filleting are, a fish of course, and, as 
important ...a good fillet knife. A Rapala Fish `n Fillet knife or the 
Presentation Fillet knife, both by Normark. The technique is simple. 
Insert the knife just behind the gill to the backbone. Turn the knife 

and cut along the backbone to the tail fin; and after a quick removal of 
the rib section, the only thing left is to separate, with one smooth cut, 
the fillet from the skin. Normark 
fillet knives make simple filleting . . . 
easier. Because INormark s Rapala 
and Presentation knives are made 
of flexible stainless steel blades. 
Made to hold a razor sharp edge. 
Made to be light and flexible. Made 
to make filleting as easy as it 


should be. Ask for the best. 


New. Specially designed Rapala Fish N 
Lillet Kite with four-inegh stainless blade, 
Ideal for trout and panfish. 


Normark 1710 East 78 St., Minneapolis, Minn. 55423 
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A hesitation problem 


Recently I purchased a 1969 
Chrysler Newport which I like, but 
it has one problem I haven't been 
able to solve. It hesitates when I 
accelerate either slowly or moder- 
ately fast. Sometimes it will cough 
and then take off. Occasionally it 
wil just die, as if the fuel were 
shut off. After driving 10 or 15 
minutes the engine is completely 
warmed up and the hesitation dis- 
appears. The car came with a two- 
barrel Carter BBD-46148 which I 
replaced with a later-recommended 
Carter BBD-6134-1432. This carbu- 
retor has two idle-mixture screws, 
whereas the old carb had only one. 
The new one also required a choke- 
modification kit. The work was done 
by a local carb shop. The car has 
new plugs and points; vacuum and 
centrifugal advance both operate 
properly, manifold heat valve is 
okay, automatic choke is set to specs 
and operates okay, the timing is set 
to 7144 BTDC, and compression is 
within 15 pounds on all cylinders. 
What now? 

JOHN WRIGHT, 
Cedar Rapids, Iowa 


First check the accelerator pump 
shot for amount and timing; that 
could be the whole deal. Your 
trouble is lean on idle and dead 
lean at off-idle, so cut down on air 
or increase the fuel flow at these 
points and the car will run as it 
should. How to do this could fill 10 
pages if your carb is on specs now. 
So your mechanic will have to do 
some reading and playing. One 
other thing: Be sure the ignition ad- 
vance is doing its thing, that it’s 
not retarding when you tip in to the 
throttle. 


Hard to start, no go-power 


The compression is poor in my 
'68 Mercedes 200-D—at only 58,000 
miles. It is hard to start and lacks 
go-power. Would driving this four- 
cylinder at highway speeds add 
enough to cylinder wear to cause 
the problem? What are other weak- 
nesses of this model? 

Bos NORMAN, Delta, B.C. 


If the compression is bad, you'll 
have poor start and go. I don't know 
why that car got into this predica- 
ment so soon, since that engine is 
quite well built and would usually 
have a long life. Hard driving 
shouldn't bother it. Га suggest that 
you double-check the type of oil you 
use to see if it's correct for that en- 
gine. Also make sure the air cleaner 
is working properly. Check on the 
fuel mixtures: Over-rich fuel will 
wash the cylinders, increasing wear 
and creating a sticking ring condi- 
tion; over-lean will increase ring 
scuffing and galling from excessive 
cylinder temperatures. Gs) 
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Basic 16-by-32-foot lodge сап be ex- 
panded with add-on 4-by-16 sections. Up- 
per window is kid-proof acrylic. 


Vacation Lodge 
You Put Up 
in a Weekend 


A weekend’s work (with the help 
of friends) and $5295 give you this 
16-by-32-foot A-frame vacation lodge. 
The exterior is rough-sawn Texture 
111 siding; the interior is white vi- 
nyl; and there’s two inches of foum 
insulation between. Standard fea- 
tures: a sleeping-loft balcony, clos- 
ets, sliding front door, and front 
deck. Options: kitchen unit ($332), 
12/110-volt wiring harness ($104), 
portable toilet ($109), demand wa- 
ter system ($53). North Lodge is 
made by R-J Industries, Box 237, 
Readlyn, Iowa 50668.—Е. H. Ortner. 
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Ingenious panel joint is locked by pin. 
Vinyl cap outside seals out weather. Dis- 
assembly is as simple as assembly. 


For years, nothing could beat the gasoline-fueled lantern for portable outdoor light, 
because for years gasoline was the only practical fuel available. Campers learned 
to live with the smoke and soot, and the irritation of continual pumping. 


That's in the past. 


Today there s a new fuel in the picture — propane — the perfect fuel for modern 
camping. And theres Traveler by Zebco — outshining all others in outdoor light! 
The double-mantle design of the Traveler 300 Lantern by Zebco achieves a 
brightness near that of a 300 watt bulb. making it ideal for lighting large areas, 
indoors and out. The single-mantle Traveler Starlight is a brilliant innovation in 
style and versatility. Both lanterns can be fueled from disposable propane cylinders 
for portable use, or fueled from a bulk tank as pole lights or hanging lights. Clean- 
burning propane produces no odor, no smoke to blacken globes and mantles. 
And there's no pumping — both lights give you hours of "flickerless" performance 
and are fully adjustable from soft light to full brilliance. 


see the Traveler 300 and Traveler Starlight Propane Lanterns at your camping 
products dealer. And see the complete line of outstanding Traveler by Zebco 
propane appliances — stoves, heaters, lights — made for camping today! 


Times change. The good times 
get better with Traveler by Zebco! 


CONSUMER DIVISION BRUNSWICK CORPORATION 
POST OFFICE BOX 270, TULSA, OKLAHOMA 74101 by 


EBCO 
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Pay your money, take your choice 


Remember those battles over 
broadcast pay TV? Well, they're 
over. Now, with more and more TV 
sets across the country hooked into 
cable systems, the argument is out of 
date—you can have free broadcast 
TV, and get special programs you 
pay for over the cable. 

Companies are rushing to get 
the equipment ready. For example, 
Magnavox and TelePrompTer (the 
latter is big in the cable-TV busi- 
ness) recently demonstrated a slick 
new system called Premium TV 
that TelePrompTer will be trying out 
in some yet unnamed California city 
this spring. The young lady in the 
picture above punches a button to 
see what's playing on two special ca- 
ble channels. The circuits in the unit 
outside (upper right) give her a 
quick preview peek at the special 
attractions. If she wants to keep 
watching, she pushes an "accept" 
button. The unscrambling circuits 
then decode the program she's se- 
lected—perhaps a new movie or a 
championship fight—and route it to 
her set (each outside line unit han- 
dles up to 32 homes). At the same 
time, a memory in the device notes 
which program she bought. 

Once a month the friendly meter 
reader (lower right) plugs a stan- 
dard low-cost tape recorder into the 
box at the bottom of the telephone 
pole. The box reads out in digital 
form all of the information about 
who bought what during the month. 
This is played back into a central 
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News, comment, and opinion from the world 
of home-entertainment electronics 


computer, which automatically bills 
everybody for the programs they 
have seen. With the coming of two- 
way TV the meter reader won't be 
needed; the unscrambling device on 
the telephone pole will automatical- 
ly signal the computer every time 
somebody buys a program. 
Advocates of pay TV have argued 
that allowing viewers to pay for pro- 
grams they specifically want will en- 
courage production of a much wider 
range of program material. You 
could have special-interest programs 
not designed to attract the largest 
possible number of viewers. With a 
box office in the house, you could 
also show new movies and other big- 
ticket items on the home screen. 
The idea never got ofT the ground 
because of the severe limit on chan- 
nels available. Now, with cable pip- 
ing large numbers of channels into 
everyone's house, there's no reason 
that pay TV shouldn't get a chance. 
If paying customers like it, it will 
survive. If not, it will go the way of 
other ideas that sounded good but 
didnt make it when the customer 
had to put his dollar on the line. 


Finally, something's cheaper 


That business about solid-state 
TV sets being more trouble-free- 
now there's real evidence to back it 
up. Sears has directed all of its ser- 
vice units to charge $5 less for main- 
tenance contracts on solid-state than 
on conventional sets. RCA has cut 
the price of a two-year contract on 
its XL-100 by $20 while the contract 


for standard hybrid sets remains the 
same. Scattered reports from around 
the country confirm that service 
dealers find solid-state sets need less 
maintenance. No surprise it's show- 
ing up in service-contract prices. 


Briefly noted 


e Yet another entrant in the video- 
disc race: Syndor-Barent-Scanner of 
Albuquerque, N. M., uses an opti- 
cal system with a transparent disc 
containing thousands of minute 
lenses and an equal number of tiny 
photographic images to produce a 
reportedly flicker-free picture at 12 
frames a second. Records will have 
90-minute black-and-white playing 
time or 45 minutes in color, cost 
about 25 cents to produce. The com- 
pany says the machine will be cheap. 

€ Video-disc systems shown by 
MCA [L & L, March '"70] and 
Philips ["Laser Plays 45-Minute 
Video Disc Through Your Color 
TV," PS, Dec. '72] are reported to 
be very similar. Now industry rumor 
says the two companies are negoti- 
ating to find a standardization agree- 
ment. Obviously if they gang up on 
the rest of the industry, they'd have 
a better chance of having their sys- 
tem become the standard. 

€ The cartridge videotape recorder 
field has narrowed a bit. The Ampex 
Instavideo system, long dormant, is 
now officially dead. | 

€ The RCA SelectaVision VTR 
system got another boost recently. 
Electrahome, Canada’s big indepen- 
dent color-TV manufacturer, has de- 
cided to use the RCA system. First 
units should be on the market by 
May '74. 

€ lf you're new to tape recording, 
you might enjoy a nifty booklet 
called "Recording Basics" from the 
3M Company. It covers the nature 
of sound, magnetic recording and 
how it works, tape formats in com- 
mon use, how to use and maintain 
your tape recorder, splicing and 
editing, and so on. It’s free at 3M 
tape dealers or Dept. Ma 3-8, Box 
36600, St. Paul, Minn. 55133. 


Record reviews by Arthur Fisher 


Are your ears jaded? Maybe you 
need new sounds. Try, for example, 
The Happy Domra, a Melodiya/ 
Angel disc featuring Vladimir Ya- 
kovlev on the domra with the Osipov 
Balalaika Orchestra conducted by 
Viktor Dubrovsky. The domra has 
three strings, is round-bodied, and 
sounds a little like a mandolin. 
(For those interested in more de- 
tails, it’s a descendant of the gusli, 
favored instrument of the skomorok- 
hi. In the educated hands of the 
soloist it turns some Russian tunes 
and bizarre arrangements of Paga- 
nini, Bizet, and others into a picker's 
delight. The sound of the domra 
backed by a forest of balalaikas is 
something else, and it's very cleanly 
recorded. If you can hear all the 

Continued 


Sears Craftsman Туре-1 is a s" 
heavy-duty drill that сап do it all. 


1. The Craftsman Type-1 has ball 
bearings built-in at key stress 
points, it develops а full 3 horse- 
power, and actually puts out more 
power than other similar drills. 


"Cut through 
an inch of pine 
in seconds" 


2. The Craftsman Type-l also 
has the variable speeds you need 
to start and drill a hole exactly 
where you want it without skip- 
ping or skittering around. Whether 
you're going into wood, steel, con- 
crete, or even ceramic tile. 


"Fit dowels 
with precision" 


Introducing 
a drill for the man 
who does more than 
iust drill holes in wood. 


Tmi- LOCH 


ETE 
TINTA 


а 
E = 
Ж pe m 
3 
2 
E 
P 4 
a 
| 


3. While the variable speeds 
also help you drive screws, the 
reversible action enables you to 
take them out, too. 


“Drive or draw 
screws with ease” 


4. And, of course, the Craftsman 
Туре-1 is double insulated so it re- 
quires no grounding. Its two-prong 
plug fits any conventional outlet. 


Sears Craftsman Type-1 is also 
unconditionally guaranteed to 
give complete satisfaction for 
one year, or return to Sears for a 
free replacement. 


oa J 


CRAFTSMAN 
TYPE | 


The drill that's designed for 
the man who knows what he's doing. 


The Craftsman Туре-1 Drill, along with the accessories 
needed to build this desk, are available in Sears, Roebuck 
and Co. Retail Stores and in the Catalog. Craftsman Type-1 
Drill Catalog Number 9 GT 1145. 


(Complete plans for building this Captain's Desk are 
available in the tool department of most Sears stores). 
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Champion | Champion | | | Champion 


MODEL Spark Plug | MODEL Spark Plug MODEL Spark Plug 
AMERICAN MOTORS CHEVROLET— Continued COUGAR — Continued 
(All ar e$ 3% & 427 e I socie N-12Y 1968 390 cu. in. Ү-8................... F-9Y 
6 Cylinder Engines: i-Performance Options = 
1971-73 232 258 си.1п............... N-12Y JUGE 307 tu, A Ee ` J-Y CRICKET 
1964-70 199, 232 cu. in. ‚.М-14Ү 1955-67 283 & 265 cu. in. ,J-12Y (Plymouth) 1500cc (82 cu. іп.)....... „КЕТҮ 
1962-64 196 cu. іп. OHV (127- 138 hp). H Мү 1958 357 CUES RRS .RJ-12Y 
1962-65 196 cu. in. OHV (125 h.p.)... 1962-68 327 cu. in. 250, 275 h.p. ....... J-12Y DATSUN 
1962-65 196 cu. in. "L" Head 300, 340, 360 h.p. Hi- Perf. Options 1973 (1800cc) PL610 ................№9Ү 
8 Cylinder Engines: Competition 1971-73 (1600cc - L16 Eng.): 
1966-73 290, 304, 343, 360, 390, 1961-65 409 cu. i PLS10, PLS „а.е eres N-7Y 
AOL си.їп......................... N-12Y YSLER 1971—73 (1200cc - A12 Eng.) 18110... .N-8Y 
1970 390 cu. in. (340 һ.р.)............. N-10Y CHR 1970—73 (2393 -L24 Eng.) 2402....... N-9Y 


г 1972-73 440 cu. in. V-8 (4-bbl. carb.). . .J- 3 
1960-66 287 & 327 cu. in. ............ H-MY 1972-73 400 eu. їп. V8 (2-DI. carb). 1959.9 Ce LH Eag): ne 


BRONCO 1971-72 360 cu. in. V-8............... N-13Y 196770 006: - U20 Eng.) SRL311.....N-7Y 


1973 200 cu. in, 6-cylinder 1966-71 440 cu. in. V-8 350 h.p. 1966-70 (1600cc - R Ens.): 
1972 170 cu. in. 6-cylinder Police & Hi-Perf. Eng. 375 h.p. . SPLIT BUT]; ono cov N-7Y 
1973 302 cu. in. V-8 DE. d LUN ш. ae ЖЫЛЫН» 1966-69 (1300cc - J Eng.) PLA11........ N-9Y | 
i | 1966-67 383 a if V-8 4 bbl. carb.) Tei ae "Era [ ea oils T | 
1966-69 All 6-cylinder Engines Police & Hi-Perf. (4-bbl. carb.). ...... T Ыс. С Eng) S SPL310.. __....Ne7¥ 
1970-71 170 cu. in. 6-cylinder 1968-71 383 cu. in. V-8 (4-bbl. carb.)... 3956cc - P Eng.) L60, KL60. . N-7Y 
1959-65 413 cu. in. V-8: e L60 ke 
5 СИ. In. ¥-8: (3956сс - P Ene.) LGD, KL60, 
BUICK Two 4-bbl. carbs. (1963-64) (Shielded) XMN-12 
1970-71 250 cu. in. 6- mme: RBL-15Y Hi-Perf. 300 Series & Police All Early Models - 34 Heads............ J-1 
He ae i any M MAE nE oiu is om (ны; RBL-17Y Standard Engine + For Eng. Serial No. above 018000 only 
1971-73 455 cu. in. V- E COLT | 
1969 400, 430 cu. in. V-§ RF 6-Cylinder Engines 1960-73 (OHV)...... N-14Y 
1967-68 400, 430 cu. in. V.S. COMET 1957-59 (C Head). sees XJ-7 
1965-66 400, 401 cu. in. V-8 . 1972-73 6-cyl. 170, 200, 250 cu. in. . . .RF-11Y V-8 Engines 
1969 250 cu. in. 6-cylinder. . 1971 6-cyl. 170, 200, 250 cu. in. . . ....RF-9Y 1973 340 cu. in. .....................М№-12Ү 


1968 250 cu. in. 6-cylinder 


1971-73 302 cu. TM n. dici ЕҒ- 11Ү 


1972-73 400 cu. in. V-8 (4-bbl. carb.). ..J-11Y 


1969-70 350 cu. in. V-8 1371 351 cu. in. V (2-bbl. carb.). . .J-13Y 
1968 350 cu. in. V-8 1969 250 cu. in. 1972-73 440 cu, in. V-8......... one н J-11Y 
1962-67 All V-6 Engines 1969 ae in. V-8 1971-73 318, 360 cu. їп............... N-13Y 
1965-67 300, 340 cu. in. V-8 1968 cu. in, V- 1958.12. 238 BU. ML crore N-9Y 
1964 300 cu. in. V-8, 1967-69 427 cu. 1966-71 426 cu. in. (2-4 bbl. carb.).....N-10Y 
(%” Reach Alum. lis) s 1966 390 cu. in. V- 1966-71 440 cu. in. 350 ћ.р........... J-13Y 
| 79: 0 MNA. RM J-11Y 
1960- = a 170 cu In. б-су!........... 870 1963-65 413 cu. in. Standard Eng. ......J-14Y 
* 040” in 1972 & 1973 Models ee e ae In. Oe: Dn: Hi-Performance Eng. ................ J-11Y 
1964-57 283 cu. in. V-8, 1964-69 273 cu. in. (2-БЫ. carb.).......N-14Y 
CADILLAC (2 & &-bbl. сагр.).................... F-9Y Hi-Performance (4-bbl. carb.)........ N-10Y 
| 1963-64 260 cu. in. V-8 1967 318 cu. in. И, Reach Heads.......J-14¥ 
NTIN 4" Reach Heads...... = 
| CONTINENTAL | 1968-70 318 си. А ораг МАШИ 
CAPRI a D So НҮ 
bey ; 4 E. cu. in. (2-001. carb.)....... . 
ee E т, (PRAE Renee ! 66-70 1960-67 383 cu. іп. (4-bbl. carb.).......J-13¥ 
е Асе си, 1л, СЕ) Police Hi-Perf. (4-bbl. carb.) )-11Y 
ын ларны CORVAIR 968-71 383 cu. in, (4-bbl. carb.).......J-IlY 
CHEVROLET 1960-68 All Suid Engines, 1963-65 426 cu. in. 
(CAMARO, CHEVELLE, CHEVY Il, кы; and under) (Do not use 4 " reach plugs)......... J-MY 
MONTE CARLO, NOVA, VEGA) 68 All others 
4 & 6-Cylinder Engines | | 1969 All FORD 
)- cu. іп. 4-cylinder ‚ GAL y : l 
1972-73 140 4-cylind CORVETTE (LTD, GALAXIE, FAIRLANE, FALCON) 
1970 4-cylinder 153 cu. in. .......... RN-12Y 1971-73 454 cu. in. V-8 6-Cylinder Engines 
1970-73 6-cylinder 230, 250 cu. їп... 1970 454 cu. in. (390-460 һ.р.)...... 1972-73 240, 250 cu. іп............... RF-11Y 
1969 4 & 6-cylinder. . 1970-71 454 cu. in. (465 h.p.) 197] 240, 250 CU. ЇП.................. RF-9Y 
1963-68 4 & 6-cylinder. . (Aluminum Heads) 1969-70 250 Cu. MM 860 
V-8 Engines 1961 283 cu. in, V-8 J-7 1965-70 240 су. іп. ................:. . . 860 
a ii т E тилу ае, 00 cu. in. Y A (4-bbl. carb.).RBL- iY 1962-65 DO аана 870 
F U, Ue ID. ............ s cu. in 1962-7 B 223 OL ME v ee 
1971-73 350 cu. in. (4-bbL). RBL-13Y 295, 300,350 һр............ RJ-12Y NE eH = 
1971-73 350 cu. in. (2- Wen alla wut RBL-15Y 370 һ.р......................... RJ-10Y V-8 Engines 
1971-73 307 си. Іп. ................ .. RBL-17Y All other ee a see CHEVROLET 1973 460 cu. in. Police............. RBL-13Y 
1970 400 cu. in. 265 h.p. | 1972 429 18mm Hd$................. RF-14Y 
1970 402 (375 h.p.) 8454 cu. in...... COUGAR 1972-73 429 14mm Hds. . .. RBL-13Y 
1970 402 cu. іп. (350 ћ.р.).......... 1971-73 351 си. in. \-8............. 1971-73 302, 351 18mm Hds. ........ RF-11Y 
1967-68 350 cu. іп.................... J-12Y 1971 429 cu. in. V-8 RBL-9Y 197] 429 18mm Hds,................RF-11¥ 
1969-70 350 ču. п. ................. RJ-12Y 1969-70 351 cu. їп, V-8 (18m F-9Y 1971 390_........................... 


m) RF-9Y 

1969-70 307 cu. in. EEE 1970 351 cu. in. 4-bbl. 14mm Hds. ....BL-11Y 1971-73 351 14mm, 400 cu. in. ..... RBL-13Y 
1967-69 302 cu. in. ... .....RJ-10Y 1970 428 cu. in. F-9Y 1971 429 14mm Нф................ RBL-9Y 
1969 396 (C.I. Hds.) & 427 cu. in. ... 1968-70 302 cu. in. V-8 Std. Eng. 1970 351 cu. in. 2-bbl. 14mm Hds. ....BL-13Y 
Hi-Performance Options 1970 302 cu. іп, H.O. 14mm Heads 1970 351 cu. іп. 4-bbl. 14mm Hds. ....BL-11¥ 

1969 396 Aluminum Heads........... RN-10Y 1969-70 351 cu. in. Hds. 18mm. ......... F-9Y 


Bet your 


Of course, this is just our quickie list. 

Our complete, unexpurgated whole-world cafalog runs t 
56 pages jammed full of spark plugs. 

So if you're itching to know the right plug for a Strunk lawn 
mower, a 365 GTB 4 Ferrari, а '55 Ford, а '37 16-cylinder Cadil 
lac, or why 22 million people have switched to Champion, sen: 
us a dollar. 
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Champion 


MODEL Spark Plug 
FORD— Continued 
1968-70 302 cu. in. Standard Eng. ....... F-9Y 
1970 302 cu. in. Н.О. 14mm Hds. ...... BL-7Y 
1970 429 cu. in. Nascar Street Version. .BL-7Y 
1959-66 352 & 390 Іп. ................ F-11Y 
1967-70 390 си. їп. .................... F-9Y 
1963-67 289 си.їп..................... F-9Y 
1966-70 428, 429 cu. in. ..F-9Y 
1962-68 406 & 427 cu. in. Hi-Perf. ....... F-9Y 
1958-65 221, 260, 332 си.їп........... F-1lY 
1958-52 292 cu. IR. Ss F-14Y 
IMPERIAL 
1972-73 440 cu. in. ........... RSE J-11Y 
1970-71 440 су. iN. .................RJ-13¥ 
1966-69 440 cu. іп. ................... J-13Y 
vcio H——— J-14Y 
JEEP (American Motors Corp.) 
1972-73 401 си.їп.У-8._............. N-12Y 
1971-73 304, 360 cu. in. V-8........... N-12Y 
1971-73 232, 258 cu. in. 6-cylinder. . . . . N-1?Y 
1969-71 350 cu. in. М-8............. RBL-13Y 
1968 350 cu. in. М-8................. BL-13Y 
1966-71 V-6 Engine................... J-12Y 
1965-69 327 cu. in. V-8. suu I H*14Y 
1965-70 232 cu. in. 6- cylinder.. УШЫ РУ N-14Y 
1963-71 4-cylinder........ Vaud v Ru ig ata J-8 
1963-66 Tornado Engine............... L-12Y 
LINCOLN 
1973 460 cu. їп.................... RBL-11Y 
1971-72........ РРР M fa к RF-11Y 
IUBE TES ev co anti Eso lA cie а a peal F-9Y 
1958-Dh iori pu ere ag КЫДЫ keane a F-11Y 
‘MERCURY (MONTEGO, CYCLONE Incl.) 
1973 460 cu. Іп. ........ Op DELE RBL-13Y 
1973 479 cu. їп.................... RBL-13Y 
1972 460 cu. in. \Ү-8.. ..RF-11Y 


1972-73 200, 250 cu. in. 6- cylinder.. .RF-11Y 
1971-73 351 cu. in. 14mm Hds. .. . .. RBL-13Y 


1972 429 cu. in. 18mm Hds........... RF-14Y 
1972 429 cu. in. 14mm Hds.......... RBL-11Y 
1971 429 cu. in. 18mm Hds. ........- RF-11Y 
1971-73 302, 351 cu. in. 18mm Hds. .. .RF-11Y 
1971-73 400 cu. in. 2-bBbl........... RBL-13Y 
1971 429 cu. in. 4-bbl. .............. RBL-9Y 
1971 200, 250 cu. in, 6-cylinder........ RF-9Y 
1964-70 200, 250 ш. In. КОНИ си) | 860 
1968-70 302 cu in. 

Standard anne ara PT T E NU F-9Y 
1970 302 cu. in. Н.О. 14mm Hds. ......BL-7¥ 


1970 351 cu. in. 2-bbl. 14mm Hds. ....BL-13Y 
4-bbl. 14mm Hds. ....BL-11Y 


1969 351 cu. in. l@mm Hds. ............F-9¥ 
1966-57 410 cu. in. Y-B. ........ ..F-9Y 
1966-70 428 cu. in. М-8................Е-9Ү 
1961-66 390 cu. in. ¥-B8. F-11Y 
1967-70 390 cu. in. a ange oe 
1963-68 406, 427 cu. in. V-8. wer F-9Y 
1969-70 429 cu. in. V-8, Std. Eng. . —— t F-9Y 
1970 429 cu. in. Nascar Street Version. .BL-7Y 
1963-65 6-суіпбег...................... 870 
MUSTANG-MAVERICK 
1973 200, 250 си.їп................. RF-11Y 
1972 All 6-cylinder Engines...........RF-11¥ 
1970 170 cu. in. &-cylinder...............860 
1971 All 6-cylinder Engines............RF-9¥ 


1971-73 302 cu. in. V-8 18mm Hds. ... RF-11Y 
1971 302 cu. in. V-8 14mm Hds. .....RBL-7¥ 
1971-73 351 cu. іп, V-8 14mm Hds. .. RBL-13Y 


1971 429 cu. in. М-8................. RBL-7Y 
1970 351 cu. in. 14тт Hds. .......... BL-13Y 
1969-70 250 cu. іп. 6-суііпдег............. 860 


car's here. 


Champion 


Spark Plug 


MUSTANG-MAVERICK -Continued 
1968-70 302, 427, 428 cu. in. V-8........ F-9Y 
1969-70 302 cu. in. Н.О. 14mm Hds. . ..BL-7Y 
1970 429 cu. in. Nascar Street Version. .BL-7Y 


1967-69 390 cu. in. М-8..............,.. F-9Y 

1965-70 200 cu. in. G-cylinder............ 860 

1964 170 cu. in. 6-cylinder...............870 

1964-68 289 cu. in. \Ү-8................. F-9Y 

1964-65 260 cu. in, V-8................ F-11Y 
OLDSMOBILE 


1971-73 350 cu. in. (2-bbl. carb.)... . .. RJ-12Y 
1971-73 350 cu. in. V-8 (4-bbl.) M.T. ..RJ-12Y 
1973 350 cu. in. (4-bbl.) A.T. . .. RJ-12Y 
1971-72 350 cu. in. V-8 (4- bbl.) A.T. ..RJ-18Y 


1972-73 455 cu. in. V-8 (4- — . . "RJ-18Y 


* Hi-Perf. use. .RJ-12Y 
1973 250 cu. in. 6- cylinder... .. RBL-15Y 
1970-71 250 cu. їп. 6- -cylinder.. Up: RBL-15Y 
1969 250 cu. in. 6-cylinder........... RN-12Y 
1966-68 250 cu. in. 6-cylinder.. ......N-12Y 
1964-65 All V-6 Engines. . .J-12Y 


1971 455 cu. in. V-8 (4- bbl. carb.) .RJ-13Y 
1971-72 455 cu. in. V- ARS -bbl. йаш. .RJ-18Y 
1970 455 cu. in. ... RJ-12¥ 
1969 455 cu. in. (4- bbl)... ..RJ-10Y 
1969-71 350 & 400 cu. in. (2- bbl.).. EA RJ-12Y 
1969-70 350 & 400 cu. in. (4-bbl.).... RJ-10Y 
1971 350 cu. in. V-8 (A-bbl.).......... RJ-18Y 
1959-68 330, 350, 371, 394, 400, 
425 & 455 cu. in. V-8: 


(A-bbl. carb.)................... J-10Y 

(2-bbl. çarb.)..................... J-12Y 
1961-63 Aluminum V-8: 

F-85 Standard Engine............... L-15Y 


F-85 Power Option, 
F-85 Power Option, Cutlass, Jetfire....L-12¥ 


OMEGA 
6-Cylinder Engines: 
PET ыа EAE | | crees RBL-15Y 
V-8 Engines: | 
1973 350 cu. in. (2 & 4-bbl. carb.).....RJ-12¥ 
OPEL 
1971-73 1900cc (1.91) ............... L-87Y 
Thru 1970 1900cc (1.9L). . o uUL-82Y 
1700сс (1.7L). . raster dere 
1500cc (1.5L) ^ Heads. Secs MOT 
1000сс (1.01), 1100cc (1. ib M .... L-87Y 
PINTO 
1971-73 98 cu. in. (1600cc). .....,... XN-9Y 
1971-73 122 cu. in. (2000сс)........... RF-9Y 
PLYMOUTH-VALIANT 
6-Cylinder Engines 1960-73 (ОНУ) ..... N-14Y 
V-8 Engines 
IST AU EU ME, osse къжаха N-12Y 
1972-73 400 cu. in. (2-bbl. carb.).......J-13¥ 
1972-73 400 cu. in. (4-bbl. carb.)....... J-11Y 
1972-73 440 cu. in. V-8 (4-bbl. алы. ,,J-11Y 
1971-73 318, 360 cu. in. .............. N-13Y 
1968-72 340 си.1п.................... N-9Y 
1965-69 273 cu. in. Std. Engi: | 
2-00. carb. ....................... N-14Y 
Hi-Perf. 4-bbl. carb. . ‚...М-10үҮ 
1967 318 cu. in. 3⁄4” Reach Heads....... J-14Y 
34" Reach Heads. ..... N-14Y 


Besides the catalog, we'll also send you our catalog of a by- 


gone era, 1920-1950, our special racing-tuning guide, some im- 
portant tune-up information plus a couple of Champion Decals. 


Write Champion Catalog-PS, Box 910, Toledo, Ohio, 43601. 


In about 4 weeks you'll have the answers to your plug problems. 


And you'll believe us when we say: if we don't have a spark 


plug for it, it probably doesn't have spark plugs. 


| Champion | 
Spark Plug. 


PLYMOUTH-VALIANT — Contd. 
1968-70 318 cu. in. .................. N-14Y 
1960-66 318 & 361 cu. in. ............. J-14Y 
1961-71 383 cu. in. (2-bbl. carb.)....... J-MY 
1960-67 383 cu. in. (4-bbl. carb.)....... J-13Y 

Police Hi-Perf, (4-bbl. carb.)......... J-11Y 
1968-71 383 cu. in. (4-bbl. carb.)...... .J-11Y 
1966-71 440 cu. in. Police & Hi-Perf. ....J-11Y 
1966-71 440 cu. in. Standard... .. 

1966-7] 426 cu. in. 
1963-65 426 cu. i 


PONTIAC 
(INCL. FIREBIRD, TEMPEST, VENTURA) 


4-Cylinder Engines: 
1962-63 195 cu. in 

6-Cylinder Engines: 
1970-73 250 си.їп................. RBL-15Y 
1969 250 cu. in. OHC 


1964-65 215 си.Їп.............. 
1962 215 cu. in 


8-Cylinder Engines: 
1872-73 307, 400, 455 cu. in. ....... RBL-17Y 
1972-73 350 cu. in 
1971 307 cu. in 
197]. 350 tU if, uo oos RJ- 18Ү 
1971 400, 455 cu. in. (4- -bbl. “ae 
1971 400 cu. in. (2-bbl. carb.)... 
1971 455 cu. in. (2-bbl. carb.)... 
1970 455 cu. in. ү БЫ. carb.)... 
1969-70 350 cu. 
1968 350 cu. in 
1969-70 400 cu. in. 
1967-68 400 cu. i 
1969 428 cu. in. ..... 
1967-68 428 cu. i 
1959-67 389 cu. in. (2 & 4-bbl. carb.).. ..)-12Y 


G- 2-bbl. carb.). . .J-10Y 
1963-67 326 cu. in, J-12Y 


THUNDERBIRD 


1973 429, 460 cu. in. ............... 

1972 400 cu. in. М-8.,.............. RBL-13Y 
1972 429 cu. in. V-8 

1971 429 cu. in. V-8 

1972 460 cu. in. V-8 

1970 429 cu. in. V-8 

1966-69 428 & 429 cu. in, V-8 

1961-66 390 cu. in. V-8 | 

1967-68 390 cu. in. V-8 


TOYOTA 


1973 Corona Mk II (4M & 2M) 

1972-73 Crown (2563cc - 4M) 

1971-73 Corona 2000 (1987cc-18RC) 

1971-73 Celica (1987cc-18RC) ........ `N- -9Y 
1971-73 Corolla, Carina (1600cc - 27-C). , М-6Ү 
1971-73 Corolla {1200cc - 3K-C) N-9Y 
1971-73 Hi-Lux Pickup (1987cc - 18RC). . N-9Y 
Thru 1970 Corona, Mk 11 (1858cc - BRC). . N-6Y 
Thru 1970 Hi-Lux Pickup 7 SRC). . N-9Y 
Thru 1970 Crown (2253cc - 2 Y 
Thru 1970 Corolla, Stout 

Landcruiser (F-Eng.) 34" Heads 

Landcruiser (F-Eng.) ya” Heads. ....... J-10Y 


VOLKSW AGEN 


1973 Model 412 

1971-72 Models 411 (1700cc) 

1971-73 1600cc Engines 

1970 & Earlier (All 1600, 1500, 1300)... . 


DEPENDABLE | 


| CHAM PION 


" SPARK PLUGS | 


Toledo, Ohio 43601 | 


Better Plugs for Everyone 
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WHITE'S METAL DETECTORS 


WHITE’S ELECTRONICS, INC. manufacture 
the World's Largest and Finest Line of Mineral 
and Metal Detectors. Ghosttowning, 
beachcombing, bottle hunting, coin hunting—all 
types of TREASURE HUNTING or 
PROSPECTING, amateur or professional, 
Detect conductive metals—Gold, Silver, Copper 
Nuggets—Coins—Rings—Jewelry, etc. ` 
Underwater or on the land, “There are no finer 
at any price" 25 production models to choose 
from-T.R. or B.F.U. Priced from $7950 ир 
— Always specify the Blue & Gold — 
ASK FOR WHITE'S BY NAME 
= Free Literature— 


WHITE'S ELECTRONICS 
Rm, Mo, 511, 1011 Pleasant 


Valley Rd., Sweet Home, Oregon ИИ 


Elk-Alr Industrial Park 
Dexter Orive, East 
Elkhart, Indiana 46514 
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The New Deal on W 
& The 1973 
Coachmen” 


POEM E чыйры ЖД i ыа ыды iio S РУ Linn 
EE M aa Br hele, mM pea e 


There IS a correct 
way to prepare 
game for top-notch 
eati DE ! GAME 
COOKERY, by E. N. 
and Edith Sturdivant, 
tells you just what to do | 
for dining with gusto оп 1 "- Xx) 
venison, trout, elk, rabbit, grouse, duck 
—many more! A must for every hunter, fisher- 
man! Loaded with facts on processing fresh 
kill, skinning, scaling, curing, preserving, freez- 
ing, plus over 175 delicious recipes that anyone 
can make! Illustrated. Money back guarantee. 
To order: Send check or money order for only $1.95 to: 
POPULAR SCIENCE/OUTDOOR LIFE BOOKS 
Dept. P573, Р.О. Box 266, Manhasset, М.Ү. 11030 


„Жыр 


Коз 


heels 


Clip & mail to: Coachmen Industries, Inc., P.O. Box 30, Dept. 167, Middlebury, IN 46540 | 


Dear Coachmen, 


I'd like more information on the Coachmen "New Deal” in recreational vehicle wheels. 
Please send the name of my nearest Coachmen dealer and brochures on: 


C Royal Coachmen luxury travel trailers (1) О IMotor Homes (2) LJ) Deluxe truck camp- 
ers and travel trailers (3), (4) (О Cadet travel trailers and truck campers (5) L lQuinStar 


NAME 


| 

| 

| 

| 

| 5th Wheels (6) 
| ADDRESS 
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Look and Listen 
[Continued] 


strands woven by all those flying 
fingers, your equipment-and your 
ears-are in good shape. 

Next try to distinguish the sounds 
of l7-repeat 17-different recorders 
from each other, in a three-disc al- 
bum from Telefunken called Frans 
Bruggen Plays 17 Recorders (what 
else?). The music is baroque, the 
surfaces unbelievably noise-free, and 
the performance gives a tremendous 
variety of tone, which the engineer- 
ing captures flawlessly. 

Bruggen, of course, doesn't play 
his recorders simultaneously. But 
Paul Horn does play as many as 
seven flutes at the same time-via 
recording trickery, on Epic’s Paul 
Horn Inside II. The flutes are vari- 
ously accompanied by the sounds of 
rain storms, killer whales, and other 
natural phenomena; the music in- 
cludes Horn's own compositions (not 
bad) and some Bach; and the sound 
is very far-out. Sound-on-sound, 
multiple tracks, and other special 
effects make this release interesting. 

They also help, but to other ends, 
an Atlantic disc called The Divine 
Miss М, in which а bombshell 
named Bette Midler bursts on an 
unsuspecting public. Can one un- 
known singer sound just like the 
Andrews Sisters? You better believe 
it. Miss Midler sings camp, sings 
straight, and is great both ways. The 
sound effects, like her takeoff on 
Barbra Streisand, are dizzying. 

For one of the cleanest, clearest 
recordings of a small jazz group 
ever heard, sample London's Erroll 
Garner-Gemini. Playing both piano 
and harpsichord, Garner is sup- 
ported by conga drum, percussion, 
and bass-and not a note of these 
superb jam sessions is slurred by the 
sound quality. What Garner can do 
with “Tea for Two” will leave you 
gasping. Destined to be a classic. 

Franz Liszt, a friend of mine says, 
is proof of the saying "Empty bar- 
rels make the most noise." If your 
ears require a veritable deluge of 
sound for refreshment, try London's 
serving of Liszts’s tone poems The 
Battle of the Huns, Mazeppa, and 
Orpheus. Some of this stuff is down- 
right awful, but the performance, by 
Zubin Mehta leading the Los Ange- 
les Symphony Orchestra, is electri- 
fying, and the state-of-the-art sound 
is spectacular. This is a fine disc to 
show off your set-up. 

For some kind of ultimate aural 
jolt, you could try Columbia's disc 
titled Monster Concert. Would you 
believe 10 pianos played simultane- 
ously by 16 pianists? Fomented by 
Eugene List and an assortment of 
other light-fingered culprits, the con- 
cert presents such items as The 
Stars and Stripes Forever, the Wil- 
liam Tell Overture, and the Maple 
Leaf Rag in unbridled arrangements. 
It all sounds incredible. Now, if we 
had 16 channels... 


3 needed skills 
NRI can teach you at home 


NRI courses use "bite-size" texts to show you 
how to service TV-Radios, Repair Cars or Appliances 
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TV-Radio Servicing 


The NRI TV.Radio Servicing 
course includes your choice of black 
and white or color TV training 
equipment. NRI courses cover FCC 
license preparation, complete com- 
munications electronics, aircraft 
electronics, mobile communica- 
tions, marine electronics, amateur 
radio, industrial and business elec- 
tronics. 


. Automotive Repair 


Take your choice of Master Automo- 
tive Technician training or a short- 
er Automotive Tuneup and Elec- 
trical Systems course for the man 
seeking greater understanding of 
basic car repair. Both courses in- 
clude professional equipment so 
that you get “hands-on” experience 
and the chance to earn spare-time 
money making repairs. 


Appliance Repair 


NRI trains you to fix all kinds of 
electrical appliances, plus air condi- 
tioners, refrigerators, house wiring, 
electric motors, even small gas en- 
gines. An appliance tester is in- 
cluded for fast trouble shooting, so 
you can begin earning money re- 
pairing appliances long before you 
finish the course. 


"Hands-on" training pays off 


NRI was the first to supply home study 
students with custom-designed training 
kits to give practical hands-on exper- 
ience as you learn. You get more value 
from the exclusive Achievement Kit sent 
the day you enroll, to “bite-size” texts 
and training equipment. Learning TV- 
Radio, Automotive Servicing and Appli- 
ance Repair at home is easy, exciting, the 
simplified, dramatized NRI way. 


Earn $5 to $7 an hour 
spare or full time 


Tens of thousands of NRI graduates are 
proof it is practical to train at home in 
your spare time. Keep your present job 
while preparing for a better one and earn 
$5 to $7 an hour extra in your spare time. 


Fix your own equipment, or earn money 
making repairs for friends and neigh- 
bors. NRI shows you how. 


Train with the leader— NRI 


The same training innovations which 
have made NRI the leader in career train- 
ing at home is now available to you. Let 
NRI help you step up to better pay, a 
brighter future. Decide now to move 
ahead... the decision is yours to make. 
Mail the postage-free card today for a 
free full-color catalog in the field of your 
choice. No obligation. No salesman will 
call. 

| NRI TRAINING 


| 3939 Wisconsin Avenue 
| Washington, D.C. 20016 
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1. А NEW ERA IN MOTORHOMES 


IS BEGINNING. 

Before we started building our 
MotorHome, we studied every other type 
of motorhome that exists. 

We found that the simpler the 
basic construction, the fewer the problems. 
So we started with a strong, durable, 
steel perimeter frame and attached to this 
a cage of heavy aluminum nbs. 

On top of this, we bonded both 
aluminum and fiberglass panels molded to 
a smooth finish. It's the same construction 
people are flying all over the world in. 

cept now you ll be driving. 

Then we sprayed the interior with 
a thick, rigid polyurethane foam for 


thermal insulation and noise suppression. 
This polyurethane foam has six times the 
insulation value of fiberglass. Which 
means the GMC MotorHome has better 
insulation than most homes. On or 

off wheels. 


. MORE POWER TO YOU. 


To give you the excellent road 
performance, we installed a 455 -cubic- 
inch V8 engine up front and coupled it 
to a 3-speed Turbo Hydra-matic 
transmission. We coupled that to a front 
wheel drive unit with a 3 to | ratio and 
put it all on top of torsion bar springs 
and stabilizer bar. 


With our low overall body weight, 


ntroducing the GMC MotorHome. 
t doesn't ride like a truck. 
t doesn't look like a box. 


it all means getting up to highway speeds 


quickly. Excellent traction. Excellent 


weight distribution. 


. A MOTORHOME IS NO FUN 


IF IT'S NO FUN TO MOTOR IN. 
We took our basic construction 
and raised it only 15" from the ground. 
This puts the center of gravity only 37 
inches above the ground. For easy handling, 
See the rear wheels. We put one 
behind the other for four reasons: To 
give you a wider base. More room inside. 
Greater stability than you'd have with 
dual wheels. And so we could place a 
special air spring between the two wheels 
to pass the bumps from one to the other 


instead of to you! 

These air springs are the only 
ones of their kind on motorhomes. 

To keep the weight and balance 
of the interior within design limits, 
we fed all the data into a computer. It fed 
back what we needed to put things 
where they belong. 


. ABOUT OUR SIX-WHEEL 
BRAKING SYSTEM. 


In addition to power steering, 
there's a six-wheel braking system with 
power disc brakes up front and four large 
finned-drum power brakes in the rear, 
plus an available leveling device operated 
from the driver's compartment for parking 
on uneven ground. 

Incidentally, the parking brake 
grabs all four rear wheels. 


. CHOOSE FROM 15 DIFFERENT 
FLOOR PLANS. TWO LENGTHS. 
The GMC MotorHome is 
available in 23- and 26-foot lengths. The 
standard 26’ floor plan includes a dinette 
that converts to a double bed opposite a 
sofa that turns into double bunks. In the 


middle, a double sink, 6-cubic-foot 
refrigerator (it's electric so there's no 
pilot light that'll blow out), a range and 
oven with exhaust hood. There's also a 
bath with all the necessities plus ample 
cabinet space. 

That's one floor plan. There are 
14 more available. 


. WE INCLUDED TOP INTERIOR 


DESIGNERS IN OUR PLANS. 


To put the finishing touches on 
the inside, we had House and Garden 
magazine s interior designers help us. 

The driver and passenger seats are 
high, contoured seats with built-in arm 


rests. This high-level seating arrangement, 


combined with the big, wide-angle 
windshield, offers you panoramic 
visibility. 

Every counter top has rounded 


corners. All cabinet knobs are eliminated. 


Every hinge is concealed. 

There are thick, shag or cut pile 
carpets. And wood-grained vinyl on 
the walls and cabinets. 

You also get a choice of four 
color-coordinated interior decors. 


7. ONE-STOP SERVICE. 


AFTER-HOUR ASSISTANCE. 

Your GMC MotorHome dealer 
services everything he sells. Inside and 
out. From the engine to the air conditioner 
and furnace. And there's a toll-free 
number you can call and immediately get 
the number of the nearest MotorHome 
dealer representative available for 
after-hour assistance. 


For our 28-page, four-color catalog, 
write GMC MotorHome Headquarters, 
Drawer Y, Dept. 116, Lansing, 

Mich. 48909. 

Better yet, see your GMC 
MotorHome dealer. He'll be glad to 
show you around the house. Have a 
good life. 


The MotorHome from General Motors. 


Pers mn we Se а ени yard. 


Its the 6.9 Ib. 
makes a saw this light, 
for this little. 
The right tool for the right job— you know that’s what counts. So if all 
you use a chain saw for is limbing, trimming and cutting d around 
your own yard — this is all the saw and all the power 2$. 
you need! It's lighter than any saw in the world for ^ 
the price. Its 10" bar will cut a 6" log in just 5 мее! re 
| 7 and even zip through 20” logs. And it ~ MEE | Е 

_\ comes with something you just can't acquire anywhere else — 
/ McCulloch’s 26 years of professional chain saw engineering 


~ know-how. So, now you can get the best saw specially designed 
—20"— for your yard — the Mini Mac 1— for only $99.95* Why pay more? 


If you have b ' jobs, or heavier cutting, check 
this chart. M ich has the right saw for every job. 


E 
E. [ze 
| Mini Mac 6. нает аав рир 7.1 lbs. 1.7 cu. in. 4" | $129.95 
Automatic 
for heavier cutting 
ш == 


McCulloch "ЕНЕН И 6101 West Century Blvd. 
Los Angeles, Calif. 90045 
always use McCulloch power-matched chains, bars and sprockets, 


For best performance, 
"Manufacturer's suggested list price, including bar and chain. | 
Prices slightly higher in Canada and Alaska. 
'* Weight less cutting attachments. 
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U.S. keeps status quo on ORVs 


Despite all the ballyhoo last year 
about straightening out the mess of 
regulations governing the use of off- 
road vehicles in federally owned 
parks, forests, and other areas, little 
seems to have been accomplished. 

The Interior Dept. recently re- 
vealed its long-awaited regulations 
for ORV use on land it administers. 
The new rules merely reinforce the 
status quo. Apparently each super- 
intendent running a park, wildlife 
refuge, or recreational area will 
have the power to regulate ORV use 
in his own area. 

But the indications are that any 
areas where ORVs have been per- 
mitted will remain open. And pro- 
hibited areas will continue to be 
prohibited. 

What’s particularly disturbing is 
that access will be determined by the 
way local superintendents feel, rath- 
er than with reliance on any new re- 
search on the ecological impact of 
ORVs on the environment. 

The outlook is that government 
lands will continue to be a political 
football between ORV users and eco- 
logical pressure groups. And it now 
looks as though it will take until 
1980 before we see the end of the 
rules tangle and get a real set of 
regulations on the books. 


Camper kit for mini-pickups 


This neat camper is designed for 
sliding into the Japanese mini-pick- 
ups that are increasingly popular 
now. You can build it from plans 
sold by Glen L Recreational Ve- 


hicles, 9152 Rosecrans, Bellflower, 


Calif. 90706. 

The plans, which include full-size 
patterns and instructions, cost $10. 
Glen L also sells component kits, ap- 
pliances, and equipment that will 
enable you to build a complete 
camper. 

The rig is designed to sleep four 


Recreation 


‚ on the go with PS—- 


Roundup 


on and off the road 
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By HERBERT 
SHULDINER 


New Pop-Top puts usable headroom into fifth-wheel trailer bedrooms 


There's а lot of room in fifth-wheel trailers—except when you want to stand 
up to dress or undress in the overhang bedrooms. Now Pop-Top has come to 
the rescue with a new retractable top specially designed for the duplex bed- 
rooms. The Pop-Top (which is only five inches high when closed) increases 
54 inches of headroom to over 80 inches in a 77-by-46-inch area. It's made by 
Pop-Top, 8903 Mentor Ave., Mentor, Ohio 44060. 


persons—two in the cabover double 
bed, and two in the convertible din- 
ette. The only drawback to this 
camper that we can see is the 70- 
inch headroom, which may be okay 
for people of average height, but will 
certainly be tough for six-footers. 

If your pickup is a larger, domes- 
tic breed, PS Plans Div., 355 Lex- 
ington Ave., New York, N.Y. 10017, 
offers plans for a handsome redwood 
camper designed for the Ranchero, 
El Camino, or Sprint ($14.95 a set, 
Plan No. 5508). And in our March 
issue we offered plans for a telescop- 
ing camper to fit most U.S. half- 
tons (No. 5563, $3.20). 


Good news for bicyclists 


A big boon for bicycle lovers has 
just been announced in California. 
The 444-mile California Aqueduct 
will soon be converted into one of 
the world’s longest bicycle ways. 
It will be a protected path for bi- 
cyclists, with a network of protective 
gates that would even keep motor- 
cycles out. 

The bikeway now is open for 67 
miles from Bethany Reservoir, east 
of San Francisco, to San Luis Dam, 
near Los Banos. The extension will 
take it south of Los Angeles. 

A 20-foot-wide service road paral- 
leling the aqueduct was turned into 
the first stretch. It takes about five 
hours to cover this 67-mile section, 
which passes through rugged desert- 
like country. There are picnic tables 


every 10 miles, and at the southern 
end of the completed stretch camp- 
ing and swimming is allowed. 

The expense will be met by dip- 
ping into state gasoline tax reve- 
nues, as dictated by a bill passed 
last year in the legislature. 


Things to write for 


Want to take an adventurous trip? 
The “Adventure Trip Guide" lists 
more than 700 outfitters, guides, as- 
sociations, and services that can help 
you set one up. The 208-page book 
is $3.25 from Adventure Guides, 
Inc., 36 E. 57 St., N.Y. 10022. 

A brochure describing 76 trips in- 
to the wilderness is available from 
the Trip Department, Wilderness 
Society, Western Regional Office, 
4260 E. Evans Ave., Denver, Colo. 
80222. The trips, which run from 
four to 12 days, range from the Flor- 
ida Everglades to the Alaskan tun- 
dra. Membership in the society is 
not necessary. 

Johnson Outboards has just an- 
nounced five new films available for 
viewing by schools, clubs, and other 
groups—free. They include “Havasu: 
The Outboard World Champion- 
ship," which shows the exciting ac- 
tion of last November’s Outboard 
World Championship. 

There’s also a 25-minute film 
called "How's the Water," and three 
fishing films. Send your request to 
Solana Studios, 4365 N. 27 St., Mil- 
waukee, Wisc. 53216. 


McCulloch 
Portable 
Generators 


Here’s electric power where you 
need it, when you need it — on 
camping trips, outdoor building 
projects, for standby power 
during storms, blackouts and 
other power emergencies. 
McCulloch’s super lightweight 
generators are small enough to fit 
in the back of your car. And the 
unique design, with only one mov- 
ing part, means they're the most 
reliable you can buy. Three sizes, 
all with our Double Warranty. 
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H-1500. 1,500 watt capacity. 68 lbs. 


115 volts. 60 prm ow $ 0995 


H-2000. 2,000 watt capacity. 83 lbs. 
115 volts. 60 cycles. $289.95* 


H-3000. 3,000 watt capacity. 129 lbs. 
115 or 230 volts. 60 cycles. $399.95* 


* Manufacturer's suggested list price. Slightly higher 
in Alaska and Canada. 


E McCulloch 


McCulloch Corporation 
6101 West Century Boulevard 
Los Angeles, California 90045 


MAY 1973 | 63 


Science 
Newsfront 


Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 
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New short-pulse X-ray system speeds airline's baggage check 


The stricter government rules on inspection of air travelers’ hand baggage. 
which went into effect at the beginning of the year, have caused some tie- 
ups, complaints, and not a few embarrassing moments for passengers whose 
“dirty linen” was exposed to public view. Now Eastern Airlines will begin 
using a new X-ray screening system, which I saw at Miami Airport, that 
should speed things up to five seconds per bag and do away with the need 
to paw through a bag’s contents. Developed by Bendix Aerospace Systems 
Division, the system uses extremely low-dose radiation in pulses lasting only 
40 billionths of a second—a combination, Bendix claims, that makes it safe 
for film, magnetic tapes, and pharmaceuticals. The image, which is intensi- 
fied and shown on a video screen, can be stored for several minutes. 


Heat-resistant fibers 


Some materials are perfect for de- 
manding uses except for one thing— 
they simply cost too much to make. 
Now Alcoa has found a low-cost way 
to produce 99 percent pure alumina 
fibers that may be used as a heat- 


shield in our space shuttle program ' 


because they are so highly refrac- 
tory (heat resistant). Dubbed Saph- 
ibers by Alcoa because of their 
chemical kinship to the gemstone, 
the fibers are made from alumina 
(aluminum oxide) refined from 
bauxite ore, in a new spinning pro- 
cess. They can be woven into rope, 
like the sample pictured here with a 
chunk of bauxite. Saphibers can re- 
sist continuous temperatures of 
more than 3300 degrees F, and they 
also possess such advantageous 
properties as the ability to resist at- 
tack by a wide variety of corrosive 
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substances and relative inertness in 
atmospheres that could reduce or 
oxidize other metals. Thus they will 
be used both as insulation and for 
metal reinforcing. The cost reduc- 
tion that will make this possible: 
from hundreds of dollars a pound 


—or even a superconductor. 


for presently available alumina fi- 
bers down to an anticipated five dol- 
lars a pound or less. 


From sea to shrinking sea 


Two scientists who have been an- 
alyzing the chemical content of an- 
cient oceanic rocks have concluded 
that the world's oceans may be 
shrinking. Dr. Clement G. Chase of 
the University of Minnesota and Dr. 
Eugene C. Perry, Jr. of Northern 
Illinois University used the ratio of 
one isotope of oxygen to another in 
the rocks as an index to the volume 
of oceanic water. Their results sug- 
gest the seas have been gradually 
shrinking for three billion years. 


Anti-panic for freeways 

An experimental  traffic-control 
system that combines a computer- 
ized station with road signs for traf- 
fic advisory messages has begun op- 
erating on one of the world's busiest 
roads—the Santa Monica Freeway 


= = = z = = se pm = 


in Los Angeles. Data from sensors in 
the roadway and from T'V-equipped 
helicopters is sent to the control 
station and displayed on its console 
(bottom). An alert (we hope) opera- 
tor then selects the most appropriate 
out of 100 preset advisory messages 
(such as “accident ahead" or “left- 
lane blocked ahead") and displays 
it on the correct signs (top). It was 
designed by GTE Sylvania. 


Metallic hydrogen? ? 


No one has ever seen metallic hy- 
drogen, but astronomers speculate 
that it must exist inside the giant 
planets Jupiter and Saturn. Now 
two professors at Cornell University 
have a NASA contract to produce 
the hypothetical stuff here on Earth. 

Normally a gas, hydrogen be- 
comes a liquid at about -400 degrees 
F, and a non-metallic, insulating 
solid at even lower temperatures. 
But under enormous pressures, the- 
orists believe it will enter a metallic 
state where it would be a conductor 
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‘Everybody Pantera sports car 


or p from Camel Filters: 


Who but the "Not-For-Everybody" cigarette would 
offer a Sweepstakes prize like this Pantera—the offi- 
cial pace car of the Camel GT Challenge road race 
: .series. 2005 other great prizes, too! 
The Grand Prize is a 
> Pantera or $10,000 
cash. This ultra- 
high-performance 
` The Grand Prize sports car is equipped 
with 351-cubic inch V-8 engine, 4-wheel power disc 
brakes, 5-speed transmission, magnesium wheels, 
air conditioning, bucket seats, rack and E steer 
ing. The 5 First Prizes are Capri 2600 # Y 
Series sedans—imported for | ———— 
Lincoln-Mercury. The “Sexy $ ai 
European,” with air сопаї- î 
tioning, bucket seats, power 
brakes and radio. The 2000 
| Second Prizes аге spdrty racing lighters-- 
| by Zippo, world's most dependable lighter. 
i| With official Camel GT, Challenge racing 
"|| emblem (model 200—brushed chrome). ~ 


| 2000 Second Prizes 


mail to: Camel Filter Pantera Sweepstakes, P.O. Box 8254, St. Paul, Minnesota 55182 


"to: CAMEL Filter Winners, P.O. Box 8253, 


с They’ re not for everybody 


OFFICIAL RULES: 1. On an official entry blank or a 3" by 5" piece 


of paper, hand print or type your name, address and zip code. 2. With 
each entry, send 2 empty CAMEL Filter packages or the.words, "CAMEL 
Filter Cigarettes" printed in block letters on а 3" by 5" piece of paper. 
Enter as often as you wish, but each entry must be mailed in a separate 
envelope. Mail to: CAMEL Filter Pantera Sweepstakes, P. O. Box 8254, 
St. Paul, Minnesota 55182. Entries must be postmarked by Sept. 3, 1973 
and received by Sept. 10, 1973. 3. Winners will be determined in random 
drawings conducted by Spotts International, an independent judaing or- 
ganization whose decisions are final. 4. The Grand Prize is a 1973 Pantera, 
equipped with a 351-cubic inch V-8 engine, 4-wheel power disc brakes, . 
5-speed transmission, rack and pinion steering, magnesium wheels, and 
air conditioning (any standard color available in dealer stock), or an 
alternate prize of $10,000. Five first prizes are 1973 Capri 2600 V-6 sedans 
imported for Lincoln-Mercury, with V-6 engine, air conditioning, auto- 
matic transmission, power brakes, AM push-button radio, bucket seats, 
and a blue exterior. Two thousand (2,000) second prizes are Zippo lighters 
(model. 200—brushed chrome). 5. Prizes are non-transferable and non- 


redeemable for cash. No substitutes for prizes as offered. Only one prize 


to a family. The odds of winning will be determined by the number of en- 


tries received. All 2,006 prizes will be awarded. 6. Local state and federal - 


taxes, if any, are the responsibility of the winners. 7. Open to resi- 
dents of the Continental United States and Hawaii only. Entrants , 
must be 21 years of age or older. Employees and their families of 
R.J. Reynolds Tobacco Co., its subsidiaries and affiliated .. 
companies, its advertising agencies, and Spotts International 
are not eligible. Void in Idaho, Missouri, Washington, Florida, 
Georgia, and wherever else prohibited or restricted by law. All 
federal, state, and local laws and regula- 
tions apply. To obtain -a list of winners, 
send a stamped, self-addressed envelope 


ot. Paul, Minnesota 55182. Winners lists will - 
be mailed рерге November 9, 1973. 


Camel Filters. 


(but they could be for you). 


CAMEL FILTER Pantera Sweepstakes Entry Blank M 


Please enter me in the Camel Filter Pantera Sweepstakes. Enclosed are two empty Camel Filter packages or the words “CAMEL FILTER 
CIGARETTES” printed in block letters on a 3” by 5” piece of paper. | certify that | am 21 years of age or older. No Purchase Required. 


mtr. 
mrs. 
miss 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


phone 


zip [REQUIRED] 


The two scientists, Arthur L. Ru- 
off and Neill W. Ashcroft, think 
pressures higher than 15 million 
pounds per square inch will be nec- 
essary—possibly equal to those in 
the interiors of the massive outer 
planets. Some Russian scientists 
claim they may have produced me- 
tallic hydrogen via an explosive 


Science Newsfront 
[Continued] 


Not yet, but the stamp-sized object 
you see here may make it possible. 
The device is a solid-state imager, 
and it's being held by its developers 
at the General Electric Research and 
Development Center, Gerald J. 
Michon (left) and Hubert K. Burke. 
An experimental TV camera incor- 
porating their invention is aimed at 


capacitors first collect an electrical 
charge proportionate to the intensity 
of light falling on them, and then, 
when they are scanned by integrated 
circuits built into the imager chip, 
"inject" the charge into the base of 
the chip where it can be measured. 


it—resulting picture can be seen on 
the TV monitor. The solid-state im- 
ager converts an optical image into 
an electronic video signal, the same 
job the bulky video vacuum tube 
performs in current TV cameras. 

It uses a technique known as 
"charge injection," in which pairs of 


FEATURES ALL FISHING —— 
MOTORS SHOULD HAVE. 
BUT DON'T. 


1 “Troll Set" adjustable 


process, which destroys the resulting 
product in a flash; the evidence is 
not convincing. 


Tiny TV cameras closer 


An inexpensive home TV camera 
no bigger than a pack of cigarettes? 


The present camera is poor in de- 
tail; but a new chip is being built 
that will have 100 rows of 100 pairs 
of capacitors and thus improve the 
resolution nine times over the pres- 


Thunderbolt 
ignition and 
Perma-Gap 

spark plugs: Fire smooth, 
clean and quiet. All day 


speed control: Holds the 
Ш speed you choose—lets 
you concentrate on steering 
and fishing. Just set it and 


forget it. long. When the sun sets, ent 32-by-32 imager. 
hit the throttle and go— 
without a shudder, 
P, 


| NC 

sputter or cough | Undersea catamaran imitates sub 
| 
| 


due to preignition or А 
fouled plugs. Who needs to simulate the undu- 
lating deck of a sub underway? The 


Navy, in its diver training program. 


One-piece driveshaft and 

3 lower unit housing: Fewer | ШЕ 
B nuts and bolts, Fewer joint, И | 

faces and gaskets. So water stays | ag : 

out, lubricant stays in. Gears and | 

bearings survive the "hard knock 

anglers encounter. 


Lr 


Glide-Angle design: Smooth, 
slanted leading edge of Jower 
Bl unit glides through weeds. 
Over underwater obstructions, 
No hang-ups. No tangles, . 


h 


| 

| 

So the Ocean Sciences Division of 

| the Naval Undersea Center designed 
SUBTRAP (Submersible Training 
Platform), a catamaran-like vehicle 
with steel mesh decking bridging 
two fiberglass pontoons. Side rails 
above the pontoons contain buoyan- 
cy and ballast tanks. The vehicle is 
designed to be towed at depths to 
100 feet by a surface ship. An opera- 
tor can make SUBTRAP dive, sur- 
face, or hover at depth with controls 
somewhat resembling those in an 
aircraft. To maneuver the craft, he 
selectively floods or blows air into 


More Merc fish-getting 
features: Slick F-N-R 
gearshift. Shock-absorbing 
prop hub. Quiet Jet-Prop 
exhaust. And adjustment 
free Fixed-Jet carbs. 
Mercury ’73. A lot 


OUTBOARDS 


Complete range of power! 4, 7.5, 9.8, 20, 40, 50, 
&5, 85, 115, 150 НР. For nearest Mercury Dealer, 
ses the Yellow Pages under "Outboard Motors." 

Mercury Marine /Divigion of Brunswick Corporation, 
Fond du Lac, Wisconsin /Canada/Australia (Belgium 


of things other the ballast tanks. 
outboards SUBTRAP has other uses, ac- 
aren’t. | cording to its project manager, Ron 
rede e Seiple: "We could use it to take a 
ШШ» erint саанын class of scuba divers underwater. 
THIS YEAR'S Take a friend They could ride the platform down 
MERCS SET NEXT boating. | instead of going over the side. 


| There's room for 40 ог more." 
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Discover the shortest di 


_ between two points. 


a ae "The new Harley-Davidson DOMO IM | cies 
Popes. A d E A сы MESSA 
ue. —An on-road, off-road, | ; ae Eus 
> B-speed, oil injected goodtime 
"t E chine. 
den With a look that moves - 
= people to envy and delight. 
Sd A double downtube frame 
= makes the riding so sweet, 
7 that before you know it, you're 
Mr where you want to be. 

| Sun-drenched, tingly and. 


poer 


woe The Harley-Davidson pees 
pape TX-125. apes 

Restyled. Eager. ад 

The nicest way you'll.e 

go from one place to another.” 

AMF Harley-Davidson, 


Milwaukee, Wisconsin 53201 
Member TORREY industry Council. 
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Individual reclining seats in glove-soft vinyl. - 


PERSONAL-USE REPORT 


A Bedroom 


Youd expect t 


: Za 
* us i 
ыр: par. 


fes 
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Clock-Radio That 


Starts the Coffee in the Kitchen 


Besides everything that a good 
clock-radio should do—like wak- 
ing me in the morning with the 


news and weather, and telling me the 
time, and supplving music ( AM or 


FM) when I'm reading in bed at 
night, and then turning itself off 
after a preset interval—this Ward 


unit has a couple of other tricks: 
e It starts the coffee in the kitchen 
at the same time it wakes me up. 


è Or, if I choose, it will start the 
coffee pot—or any electrical appli- 
ance up to 600 watts—any time, 
when I press a button on its panel. 

The secret? A sending unit that 
transmits a radio signal through my 
house wiring to remote receiving sta- 
tions. My coffee pot is plugged into 
one of these. A lamp in my study is 
plugged into another: I turn it on 
from my bedroom by punching the 


ШИП 


kind of luxury 


in $6,500 European cars. 


Two buttons for remote: Upper re- 
mote button receiving station(s); 
lower sets auto or manual operation. 


"arms 


Remote receiver turns coffee pot on or 
off; button can turn off receiver for nor- 
mal use of pot without reconnecting. 


Hemote button on the clock-radio. 1 
could also connect an alarm to a sta- 
tion, and set it off from mv bed. 

The remote-control clock radio 
sells for $49.88 from Montgomery 
Ward with one remote-control re- 
ceiver. Extra receivers are $9.95 
each.—/veretit H. Ortner 
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But not in an American 
compact at $2,695. 


New comfort and luxury have 
come to the rugged, reliable Ford 
Maverick. 

Our Luxury Decor Option gets 
you the luxuries shown at left, plus 
about 30 others, including steel- 
belted radial-ply tires. Tests show 
that the average driver can expect 
40,000 miles of tread life under 
normal driving conditions. 

Every 1973 Maverick comes 
with a refined suspension system, 
thicker seats, European-type arm 
rests, carpeting, plush door padding. 
The ride is quiet. 

Test drive a Maverick at your 
Ford Dealers. Апа see how luxurious 
a rugged, reliable compact can be. 


FORD DIVISION GED 
*Car shown: $2,695 sticker price. Dealer preparation, 


destination charges, title fees and taxes extra. 


Better idea for safety... buckle up. 


MÀ —À‏ س ل 


PERSONAL-USE REPORT 


Heath Clock 
and Voltmeter 
Go Digital 


Gears? Hands? Meters? Where are 
they? Gone. Digital readouts are tak- 
ing over, and Heath is keeping us 
up to date with two new kits. 

The GC-1005, a 12- or 24-hour 
digital clock, uses a Mostek MOS/ 
LSI chip for its brain and Sperry 
seven-segment displays for a sharp, 
clean readout. A 24-hour electronic 
“beeper” alarm is built into the 
package, plus a seven-minute snooze 
alarm for those who, like me, need . Time-set slide switches—out of way, 
an extra jostle. It uses 50- or 60- but handy. Four switches set display, 
cycle line frequency as a standard alarm. In rear: alarm arm and snooze. 
and goes together in just a few hours 
—for $54.95. 

An eight-hour job is the IM-1202, 
a 214-digit multimeter. Two tightly 
packaged PC boards determine 
10mV to 1000V DC, up to 700V on 
AC, 10uA to 2A in current and from 
one to two megohms of resistance. 
An excellent buy from Heath, Ben- 
ton Harbor, Mich. 49022, at $79.95. 
—W. J. Hawkins 


Finished clock, 
handsome in black 
plastic with walnut- 
grain finish. Metal 
housing of multi- 
meter(below)makes 
it a rugged piece of 
workshop gear. 
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MONTHLY 


Keeping You Posted from Behind the Scenes 


"ETSake another look at the tire photograph on 
our cover. At first glance you may have 
thought it was just a close-up action photo of a 
car driving through a rain puddle—the photog- 
rapher was lucky enough to be in the right place 
at the right time to capture the droplets of spray 
in midflight. Actually, you're looking at a sophis- 
ticated research program in action. Note the noz- 
zle in the lower left of the photo. It's supplying 
water at a controlled rate—depending on the 
speed—just ahead of the tire. The wheel is toed 
in pee 10 degrees and traveling exactly 55 
mp 
If you're knowledgeable about tires, you'll note 
it's a radial Elaborate instrumentation was ac- 
curately measuring all the forces at work on 
the tire. Photographer Joe Farkas took the photo 
on High Speed Ektachrome with a Hasselblad. He 
was lying prone on a platform attached to the 
front of the photo car, which maintained a match- 
ing speed of 55 mph alongside the test vehicle 
with a distance of about one foot between the two 
vehicles. In the story beginning on page 72, you'll 
find out what they're learning from this research 
and how it affects your own driving. Incidentally, 
as we go to press, Ford announced that 75 per- 
cent of its "74 models made in the U.S. will come 
equipped with radial tires. Currently about 28 
percent are being delivered with radials. 


Welcome aboard, Edwin A. Link 


With this issue we are pleased to welcome as 
our new Consulting Editor, Oceans, a man who 
is literally a legend in his own time—Edwin A. 
Link. А barnstorming pilot, a famed inventor 
(his Link pilot trainer pioneered the simulation 
techniques that made the Apollo program possi- 
ble) and explorer, he has been for the last decade 
a pioneer in undersea research and discovery. His 
latest invention, the unique, transparent-hulled 
submersible, Johnson-Sea-Link (described in PS 
September, 1971) is operated by Link's Sea Diver 
Corp. for the Smithsonian Institution. From his 
home base, Link Port, located in Fort Pierce, Fla., 
Link and his associates coordinate all manner of 
oceanographic research. We'll be reporting on this 
exciting work in the future. 


RCA's “in-line” color TV picture-tube system 


Now you бап buy a color TV set with the in- 
line electron guns that you read about in the 
November 1972 issue of PS. RCA has teamed 
the new picture tube with their all-solid-state 
chassis, XL-100, and come out with what they 
say is the "lowest-priced solid-state color tele- 
vision set in our history." Called the Projecta, the 
new set uses a 15-inch picture tube and is said 
to sell for about $380. If you read our November 
article, you will recall that this system uses verti- 
cal stripes of phosphors instead of the phosphor 
dots of conventional color tubes. The big advan- 
tage is the elimination of all the color-convergence 
adjustments needed on sets using the present 
delta-dot arrangement of color phosphors. Be- 
cause it is much simpler, there is less to go wrong 
with the new tube, and the new sets should re- 
quire less servicing. 


Prizewinning PS contributors 


Science writer Edward Edelson, who wrote the 
articles “How Scientists Are Detecting Cancer 
with Supermagnets," in our March issue, and 
“Why We're Running Out of Gasoline," in our 
April issue, is the 1973 winner of the top science- 
writing prize. Judges for the American Institute 
of Physics-U.S. Steel Foundation Science Writing 
Award for Physics and Astronomy picked Edel- 
son's series, “Тһе Mystery of Space," which ap- 
peared in the New York News, for top nationwide 
honors. 

Both Evan Powell, another contributor, and 
PoPULAR SCIENCE have received an ALMA Award 
for "communicating effective and accurate appli- 
ance information to the consumer." The award is 
given each year by the Association of Home Ap- 
pliance Manufacturers. Our entry was "How Ice 
Makers Work—What to Do If They Don't" and 
our series on other home-appliance repairs and 
maintenance. 


Shake-up in Santa Ana 


After reading on this page in March about 
predicting earthquakes, reader Ralph Morrow, 
Jr., who is supervisor of the Marine Electrostatic 
Gyro unit of Autonetics, sent me a plot of the 
data from a Biaxial Tiltmeter in the test lab at 
Autonetics in Santa Ana, Calif., taken before, dur- 
ing, and after the recent Pt. Magu earthquake. 
The plot shows a slow rise in their lab floor pre- 
eeding the quake, an increase in rate of rise two 
days before, a peak during, and an absence of 
tilt after the earthquake. The Tiltmeter is a two- 
axis electronic bubble level that can detect frac- 
tions of a second of arc of earth tilt. It is pro- 
duced by the Autonetics Division of Rockwell 
International. Both California and the U.S. Gov- 
ernment have Tiltmeters located along the San 
Andreas fault feeding data to a computer in 
Sacramento. 


Honda CVCC engine gets a boost 


The new Honda engine seems to have won a 
clear endorsement from the prestigious U.S. Na- 
tional Academy of Sciences (NAS). Facts com- 
piled by NAS's official Committee of Motor Ve- 
hicle Emissions (CMVE) rate Honda’s CVCC 
engine as less polluting, more reliable, more ef- 
ficient, and cheaper than the closest competition. 
We told you about the engine design and how it 
works in last month's issue. Members of this 
blue-ribbon panel of industrial and academic sci- 
entists and engineers say Honda engines already 
have “met the 1975 certification standards and 
bid fair to meet the 1976 standards" without 
benefit of expensive, complicated pollution-con- 
trol equipment. 

“In fuel economy, this engine is comparable to 
a 1972 engine and much superior to a dual-cata- 
lyst-equipped 1975 engine," says the committee. 
“There are no drivability penalties." 


May 1813 ! 11 
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Problems of cornering on wet roads are amply de onstrated 
by this Chrysler on a flooded jennite-paved skid pad at Miche- 
lin's proving grounds at Ladoux in hilly part of central France. 


a= 


Dynamic-tire-test vehicle developed by Ford supplies re- 
liable data on cornering and braking ability under a variety of 
conditions. Tow truck has water tank and pump to wet down 
the roadway immediately in front of the trailer tires. Water 
flow is proportional to vehicle speed. Wheels can be set for 
toe-in up to 20 degrees and toe-out up to eight degrees—this 
photo shows test with 10-degree toe-in, simulating identical 
but opposite cornering conditions on the two trailer wheels. 
Thunderbird disk brakes are fitted on both wheels, and are 
controlled from the truck cab, which is fully instrumented. A 
12-channel oscillograph records the steering angle, lateral 
force, aligning force, tractive force, and speed. From this data, 
engineers can accurately establish a tire's behavior. 


72 | POPULAR SCIENCE 


New Research 
Fights the 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


[ you drive а car to work, ог on your job, you’re on 
the road in all kinds of weather. Chances are you 
have some experience of skidding, which is the direct 
cause of many auto accidents. What can be done about 
it? We're going to tell you: 

ө What the tire industry is doing to improve wet 
traction. 

e What the auto industry is doing to lick the problem. 


Tire-uniformity indicator checks ride properties of radial 
tires. Ford and Lincoln-Mercury dealers will be equipped to 
test and measure flexing forces in tires on the car. 


SPEED (mph) 


| RETARDATION (g)l 20 


RETARDATION (g) 


BRAKE FORCE COEFFICIENT 
1.0 


SPEED (mph) 


RIBBED, MULTI-SLOTTED 


20 40 60 80 
HIGH-STYRENE S.B.R. RUBBER 


——— NATURAL RUBBER 


Your worst wet-weather problem: longer stopping distance 


Tests have shown that maximum tire- 
to-roadway friction is developed under 
partial locking or "creep" when the wheel 
is turning but the tread is not just rolling 
on the road—the footprint is also rubbing 
the surface. Friction falls off when wheel 


on Steel-Belted Radial TIRES 


is locked. The first three charts show im- 
portance of tread pattern on wet con- 
crete. Solid lines represent a high-styrene 
SBR compound. Dotted lines are natural 
rubber. The first chart shows decelera- 
tion with a smooth tire, the second chart 


with a simple ribbed tread pattern, the 
third chart with a ribbed and multislotted 
tread. Note that brake efficiency drops as 
speed rises, regardless of tread pattern 
and rubber compound. Now you can see 
how dangerous smooth tires really are. 


Hazards of Rain-Slick Roads 


e What you can do to make your 

car safer when driving in the wet. 

First, let's make it clear that the 
steel-belted radial tire is not part of 
the problem-it's part of the solu- 
tion, in fact. 

But the radial tire has by now 
reached such a high level of perfec- 
tion that further improvements will 
be increasingly difficult to get. It 
has become a matter of prime im- 
portance to learn the exact effect on 
wet traction of small changes in tire 


New test equipment has been de- 
vised, and new test technology cre- 
ated. The picture on the cover shows 
a tire running on a wet road with a 
10-degree slip angle, mounted on 
the Ford rig shown at left. All rele- 
vant facts are recorded, so that 
every detail of tire behavior under 
those conditions is known. Then 
conditions are changed, one factor 
at a time. The tire’s wet-traction 
characteristics are mapped. Then 
the tests are repeated with the next 


That’s only one example. The tire 
companies have their own proving 
grounds, and can test tire traction 
on a number of different surfaces. 
Michelin has five parallel brake 
lanes, each with a different surface, 
which give friction coefficients from 
0.15 to above 0.5 when wet. 

When we talk about skidding, we 
mean one of two things. The tire 
may skid because of locking if the 
brakes are applied too hard for the 
conditions, or it may skid sideways 

Continued 


LOCKED 
WHEEL 
| VALUES, 


design, construction, and materials. tire. And so on. 


Steel-belted radial (left) shows bulging sidewall compared 
to conventional tire (right)—normal for radials. 
is 1-114 inches lower (compare bumper height). 


Reading on tire-uniformity indicator shows high radial 
force variations, which can set up vibrations in the car's sus- 
pension system, usually felt at 65-75 mph. 


Ride height 


Steel wire for tire belts starts out as 
6.35mm (14-inch) rod. After cleaning, 
rinsing, and lime-coating, it is drawn to 
2.0mm апа heat-treated. Next step is 
drawing to O.8mm, followed by brass- 
plating (to provide adherence for rub- 
ber). Finally, wire is drawn to 0.2mm. 
Individual wires are stranded, and a 
number of strands wound to form a wire 
cord (two types of cord are shown be- 
low). The cords are woven into a belt. 
Belt plies run 18-24 degrees from tire's 
center line to provide maximum stability. 
Wires give belt freedom to flex, but keep 
belt strictly inextensible. Steel wire avail- 
ability is a bottleneck in radial-tire pro- 
duction. The large steel companies, led 
by U.S. Steel and Bethlehem, have shown 
no interest in producing tire wire. АП tire 
companies use imported wire. The only 
domestic producer of tire wire is Nation- 
al Standard. Belgium's Bekaert, the larg- 
est independent tire-wire manufacturer in 
Europe, is building a plant in the U.S. to 
supply Akron. Michelin makes its own 
wire, uses some 200 million pounds of 
steel a year. Each tire uses about two 
pounds of wire, depending on size. 


George Brush (Firestone): "Radials permit rubber 


(while free to roll) under a side 
force such as cornering. 

Can skids be eliminated? Perhaps 
not, but they can be minimized. 
Wet traction depends on many vari- 
ables. First, tire width and foot- 
print length. Tread pattern and tire 
construction count, too. Car weight 
and speed are important. Type of 
road surface and rubber compound 
are key factors. And finally, water 
depth. We are going to concentrate 
on the tire. 

Radial footprints. We said steel- 
belted radials are part of the answer 
(improved wet traction). Let's ex- 
plain why: 

Radials always keep the footprint 
on the ground in its full width, 
whereas a side force lifts part of the 
tread on bias-ply and bias/belted 
tires, thus reducing footprint area. 
Steel belts do a better job in this re- 
spect than other belt materials (ray- 
on or fiberglass). Radials also give 
a longer footprint, as the belt tends 
to roll like the track of a tank. 

The belt also braces the tread. 
The primary job of the tread pat- 


tern is to provide drainage for water: 


Water must not be allowed to pile 
up in front of the rolling tire, as it 
will form a wedge and lift the foot- 
print off the surface (hydroplan- 
ing). ‘There must be channels to get 
the water through the footprint, 
both backwards and to the sides. 
Steel-belted radials keep the grooves 
open—other tires suffer squirm or 
footprint contraction. 

Tire construction and tread pat- 
tern determine how much of the 
footprint will actually be in contact 
with the road surface. The rest is 
entirely up to the rubber compound. 
This is where the tire engineer quits, 
and the chemists take over. 

Rubber compounds. Different 
rubbers behave in different ways— 
some are more resilient than others. 
It becomes a matter of how the rub- 
ber reacts to the surface. If you 
could look at a small part of the 
footprints of two different com- 
pounds, vastly magnified, you would 
see that one type of rubber conforms 
more closely to the road surface 
than the other. For best wet trac- 
tion, you want a compound with 
low resilience. 

Two basic types are used in tread 
stock: styrene butadiene (SBR) and 
butadiene (BR). SBR is great for 
wet traction but wears out fast. BR 
is hard-wearing but doesn’t stick 
well when wet. The tire chemists’ 
job is to try out different propor- 
tions of each, and mix in various 
additives. 

Is there a new magic ingredient 
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on the way? Sorry. Bill Dickerson, 
engineering vice-president of B. F. 
Goodrich, says, “We have tested 
and rejected everything from metal 
filings to ground walnut hulls.” 
And Dave Shepherd, Goodyear’s 
manager of compounds, told us: 
"Its just going to be hard, hard 
work getting traction improvements. 
We'll get two percent here, three 
percent here, five percent there." 

What about chlorobutyl? "Tests 
by R. C. Keller of Enjay have 
shown it's a low-resilience additive 
that's also fair on abrasive resis- 
tance. Adding 20 percent chlorobutyl 
can give 10 percent better wet trac- 
tion without giving up any tread 
life. 

Special ingredients. Can't the 
same experiments with new rubber 
compounds be made with conven- 
tional tires? Oh no! That's a key 
point in the switch to radials. Other 
tires need special ingredients to 
guard against tread cracking and 
cut growth, because of the footprint 
squirming under the weight of the 
car. Radials don't squirm. They per- 
mit compounds with lower cracking 
tolerance. Says Н. C. Keller: “The 
advances in compounding are made 
possible by the switch to radial con- 
struction." 

You see, the tire chemists can re- 
move ingredients that don't aid wet 
traction, and replace them with 
others that do. Steel-belted radials 
also permit far more aggressive 
tread patterns without the loss of 


Steel belt provides extreme resistance 
to road hazards. A Uniroyal Zeta 40M 
rolls across a section of steel pipe, cut 
on a slant to form an edge as sharp as a 
hunting knife. Water is added to act as a 
lubricant, assisting the cutting process. 
The pipe cuts through the rubber and 
all plies of ordinary textile tires, but can't 
penetrate the dual steel belts of this 
tough tire. 


compounds with lower cracking tolerance” 


tread life they would cause in bias- 
ply tires. 

What you can do. To assure wet 
traction, watch for tread wear, and 
replace worn tires. As groove depth 
is reduced, water evacuation capa- 
city falls. Art Neill Jr. of DoT says, 
“There’s far greater difference in 
stopping distance between new and 
worn tires of the same type than be- 
tween new tires of different types.” 
In other words: Even the best radials 
are less safe when worn down than 
the cheapest new tire. 

Check inflation pressure. If just 
one tire is underinflated, the stabil- 
ity of your car is upset, even on a 
dry road. A rain-slick highway will 
multiply the danger. 

Finally, don’t mix radials and 
other tires on the same car. It may 
not be much of a problem in dry 
weather, but you run a greater risk 
of skidding when it’s wet. 

More advice. You know enough 
about slippery roads to give your- 
self two to three times longer dis- 
tance to stop. We have published 
several helpful stories about winter 
driving in the past. Need more ad- 
vice on skid prevention and control? 
Pirelli offers a free booklet: “Wet 
Weather Driving Guide” (Pirelli 
Tire Corp., 60 E. 42 Street, New 
York, N.Y. 10017). 

Next year, most models from all 
auto makers will have steel-belted 
radials as standard or optional. We 
recommend them for all cars, even 
older models. 


And now, a 50-series radial! This is 
В. F. Goodrich's Lifesaver T/A 50, with 
rayon carcass and dual steel belts. Tread 
pattern is designed to fight wet skids. 
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STEEL BELT 


. BODY PLIES 


Steel-belted radi- 
al tire has more 
components than 
other types. A bias- 
ply tire has nine 
components, and a 
bias /belted tire has 
12. The radial tire 
has 20. Cap ply in 
this Uniroyal Zeta 
40M is a nylon lay- 
er that keeps steel- 
belt edges from 
chafing into the 


tires tread stock. BEAD BUNDLE 


” SIDEWALL 
STOCK 


WHITE SIDEWALL 


Why Detroit is switching to steel-belted radials 


e Most tire makers guarantee 40,- 
000 miles tread life. Steel belt elimi- 
nates fatigue factors from tread. 

@ Resistance to cuts by glass, 
sharp metal objects, and other road 
hazards is exceptionally good. 

e Ride quality is superior because 
of the increased impact-absorption ca- 
pacity of the soft sidewalls. Road 
shocks are minimized. 

e Handling precision and corner- 
ing power are doubled, because of the 
rigidity of the steel belt and the flexi- 
bility of the sidewalls. 

Ф Speed capacity is higher, and 
high-speed endurance superior, be- 
cause running temperatures are low- 
er (about half, or 100 degrees F less). 
The sidewalls flex without heat build- 
up, as the carcass plies do not cross 
but run radially, and are free to flex 
without causing internal friction in the 
tire. Centrifugal force in the tire is re- 
strained, because the belt is inexten- 


TIRE ROTATION 


BIAS & BIAS BELTED 
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sible. This is an added safety factor 
at highway speeds. 

e Radials run quieter. Dr. George 
R. Thurman of Firestone says his tests 
show that radials run two to three 
dbA lower than bias-ply tires. 

@ Fuel economy is improved five 
to 10 percent, because the belt as- 
sures reduced rolling resistance, which 
means reduced power (and fuel) con- 
sumption. 

6 Squeal suppression is better be- 
cause the tread never twists in rela- 
tion to the wheel but is displaced in 
parallel. This keeps the tread from be- 
ing rubbed sideways against the road 
surface. 

e Overload tolerance is far superi- 
or to other types of tire construction, 
because of the supple sidewalls and 
the tire's higher air retention capacity. 

e Ridging, when merging or chang- 
ing lanes is eliminated, because of the 
stability of the steel belt. 


RADIAL-PLY TIRES 
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Copernicus, our latest Orbiting Astronomical 
Observatory, wields a mighty “telescope on wings” to reveal 
wonders of heavens forever hidden from Earth 


By ALDEN P. ARMAGNAC 


Since last August, the biggest stel- 
lar telescope in space has been cir- 
cling the earth at 460-mile height. 
The 32-inch-diameter “eye” rides our 
unmanned spacecraft Copernicus, 
largest and last of our Orbiting As- 
tronomical Observatories or OAOs. 
Protruding solar-power flaps give Co- 
pernicus the symbolically appropri- 
ate overall appearance of a telescope 
on wings. 

Aimed with fantastic accuracy by 
remote control, the  10-foot-long, 
1000-pound reflecting telescope views 


Astronomy spacecraft Copernicus, 
with solar panels installed, nears readi- 
ness for successful launch on August 21, 
1972. It carries the largest stellar tele- 
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the stars by ultraviolet rays that nev- 
er reach a ground observatory, be- 
cause they cannot penetrate the 
Earth’s atmosphere. Three small 
telescopes and a device called a pro- 
portional counter, also aboard Coper- 
nicus, observe the heavens by X rays 
—similarly undetectable on Earth. 
What Copernicus sees, it tells Earth- 
bound astronomers in a torrent of 
radio signals. 

First public announcement of how 
Copernicus is doing has just come 
from Dr. John E. Naugle, NASA As- 
sociate Administrator for Space Sci- 
ence, who hails it as a success even 
beyond original hopes. At last report 
it had made almost 2000 observations 
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scope ever put in orbit, for ultraviolet ob- 
servations—plus X-ray instruments, whose 
sun shields surround that of the big 'scope 
at top of photo. 


Astronomers' Great New Triumph— 


EYEING THE STARS FROM 


of 92 ultraviolet and X-ray sources 
in the sky. Studies of galaxies and of 
the remnants of a supernova were 
under way. In coming months, sev- 
eral hundred known X-ray sources 
were to be sky-mapped more pre- 
cisely by Copernicus. 

Wonders viewed from space. 
Observations from satellites in orbit 
have opened a golden era of discov- 
ery for astronomy. 

Observatories on Earth can view 
the stars by only a small part of their 
radiation: visible light; ultraviolet 
and infrared rays (invisible but 
observable, say, by photography) of 
closely adjacent wavelengths; and 
radio waves, another window to the 
heavens, which has been exploited by 
radio astronomy within just the last 
few decades. 

Now, observatories orbiting above 
the obstructing atmosphere bring 
into view the whole gamut of the 


Record-size telescope is lowered into 
center of spacecraft during assembly. 
Copernicus views the stars by rays that 
never reach observatories on Earth. 


SPACE 


stars’ radiance [chart, next page]. 
And astronomers are enthralled by 
wonders they’ve been missing befcre. 

What satellites are seeing. 
Spectacular hydrogen clouds up to a 
million miles in diameter have been 
found to surround comets in ultra- 
violet observations by OAO-2, Coper- 
nicus’ predecessor. The discovery 
supports current belief that a com- 
ets head consists largely of water 
ice; its evaporation and dissociation 
in space would explain the huge hy- 
drogen halos. 

In May 1972, OAO-2 saw a rare 
celestial spectacle—the brightest 
supernova in 35 years, and the first 
observed from a satellite. From orbit 
it was an awesome sight. For a short 
time, the ultraviolet intensity of the 
exploding star outshone the entire 
galaxy to which it belonged. 

Orbiting observatories probing 

Continued 


Copernicus’ great eye, a 32-inch con- 
cave mirror of fused quartz coated with 
highly reflective aluminum, passes exact- 
ing trials at NASA's Goddard Space Flight 


In 460-mile-high orbit, Coper- 
nicus points telescope so precisely 
it could hold in sight a basketball 
400 miles away for an hour. Dia- 
gram, right, shows design of tele- 
scope—of Cassegrain type. Star- 
light strikes large mirror first, then 
small one, and enters spectrome- 
ter where spectrum is formed and 
analyzed. Findings, in form of 
numbers, are radioed to Earth. 


Center before installation in telescope. 
Quartz has advantage of small thermal ex- 
pansion and contraction, preserving ac- 
curacy of optical elements despite 


changes of temperature—which is limited 
to range from -22° to 59° F by multilay- 
ered insulation on inner wall of the 10- 
foot-long, 1000-pound telescope. 
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Space astronomy opens new windows to wonders of the heavens 


SATELLITE 
OBSERVATORY 


(Vertical scale 
diminishes with 
increasing altitude) 


А wuE 
\ \ PENE ТЕ 
"X дате J—— SHADED LEVELS — 
1 pA ur OF ATMOSPHERE... 
Р”, = і 
1 
"n pe ) \ \ | ; 
ww | \ AID | 
49 LN po 
EARTH 
OBSERVATORY 


What earth observers miss of stars' 
radiation, because atmosphere screens it 
out, is shown by chart. Top of shaded 
area marks altitude to which various 


the secrets of pulsars—mysterious 
celestial bodies that release bursts of 
radiation at precise intervals [PS, 
June '69]. Pulsars emitting radio 
waves were the first to be discovered. 
Now satellites have found pulsars 
that give off pulses of X rays—like 
one called Cygnus X-1, observed by 
an astronomical satellite named 
Uhuru [PS, Sept. ’71]. 

Satellites also are telling what's 
in interstellar space by noting the 
wavelengths of starlight absorbed in 
passing through it. A surprise Coper- 


Large Space Telescope with huge 10- 
foot-diameter mirror is tentatively planned 
to be orbited by Space Shuttle in early 
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wavelengths penetrate. Airplanes, bal- 
loons, and rockets give brief glimpses of 
rays unobservable below; orbiting satel- 
lite has steady view of them all. 


nicus finding is the abundance of 
deuterium or “heavy hydrogen”—one 
molecule in every 200—in interstel- 
lar hydrogen clouds. By current 
theory, the deuterium in the universe 
should have been more depleted, in 
stoking the stars’ nuclear-fusion fur- 
naces. Now, it’s said, this theory may 
need to be revised. 

Little ones, big ones. Star-gaz- 
ing satellites successfully launched 
to date include a variety of U.S. 
types. A series of three Small Astro- 
nomical Satellites began in 1970 with 


1980s. Drawings from NASA visualize it 
stowed in Shuttle for launching (left), and 
being deployed in orbit (right). Besides 


the world’s first X-ray astronomy 
satellite, Uhuru. The second of the 
series has since been orbited; the 
third and last is scheduled for orbit- 
ing in 1975. 

But the Orbiting Astronomical 
Satellites, built for NASA by Grum- 
man, are the “big guns” of satellite 
astronomy. Two out of the series’ 
four have gone into successful opera- 
tion, escaping mishaps that disabled 
the others. OAO-2, launched in 1968 
and designed for one-year life, ac- 
tually operated until February 
1973. Its all-ultraviolet equipment in- 
cluded four 12-inch telescopes. 

Copernicus is the most. It’s 
tops in size, and in the fantastic pre- 
cision of aiming its telescopes. 

Its weight of 4900 pounds makes it 
the heaviest stellar observatory ever 
launched. Through its center runs its 
great ultraviolet telescope, surround- 
ed by its X-ray gear. Fixed in their 
mountings, all telescopes are pointed 
at targets by maneuvering the whole 
spacecraft with the help of attitude- 
controlling flywheels, jets, and gyros. 

Imagine an object the size of a 
basketball 400 miles away from the 
satellite in space. Copernicus is de- 
signed to train its biggest telescope 
so accurately as to find such a pin- 
point target—and hold it steadily in 
view for up to an hour. In actual op- 
eration it has lately been reported to 
be doing even better. 

How Copernicus does it, even 
when condensed in highly technical 
language, takes a 64-typewritten- 
page description of its complex “sta- 
bilization and control system" to tell 
in detail. A vastly simplified sum- 
mary may give some idea: 
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observing stars’ spectra, it would be able 
to take high-resolution photographs of 
celestial objects. 


А/С 
for '73: 
More 
Cool, 
Less 
Current 


High-efficiency units 
can help ease the 
energy squeeze this 
summer-and shrink 
your cooling bills, too 


By DOUG GARR 


"T 

"——— “Watt- 
watcher,” and “Watt-wise” 
are themes you're likely to 
see if you're shopping for a 
room air conditioner this 
year. The reason: Air con- 
ditioners are notorious for 
gobbling up lots of electri- 
city, and utility companies 
sometimes cannot meet the 
peak- demands for power 
during summer heat waves. 
In addition, there's all the 
brouhaha about the energy 

There’s something уоп 
can do about it—both to 
save energy and get maxi- 
mum cooling for your buck. 

e Get an efficient model 
if you're buying a new unit. 

e Make sure your units 
operate at peak efficiency. 

It's no secret that manu- 
facturers are being pressed 
by government and utilities 
{о make more efficient, less 
power-hungry air condition- 
ers. Last year in the Office 
of Emergency Preparedness' 
report, “The Potential for 
Energy Conservation," one 
measure cited to save fuel 
was to "improve the efficien- 
cy of furnaces and air-con- 
ditioning units." 

Continued 


icy 


Low-efficiency fan motor Y 
(right) has fewer wire-wind- 
ings, needs extra capacitor. — 


Efficiency: How 
they crank out | 
more Btu's per watt . 


Three factors in room-unit design af- 
fect efficiency, or how much power an 
air conditioner uses for every Btu it 
cranks out: 1, refrigerant cycle; 2, air- 
flow capacity; 3, electrical efficiency. 

The refrigerant cycle is most impor- 
tant. Heat flows to a low-pressure liquid 
in the evaporator (inside the room) which 
then vaporizes, and is forced by the com- 
pressor into the condenser (outside). High 
pressure causes vapor to condense and 
give up heat outside. 

While the refrigerant is alternately va- 
porizing and condensing, the temperature 
changes, from a high of about 130 de- 
grees in the condenser to about 40 de- 
grees in the evaporator—a difference of 
90 degrees. Temperature is directly re- 
lated to pressure. To reduce this tempera- 
ture difference to, say, 70 degrees (120 
degrees in the condenser and 50 degrees 
in the evaporator) would make the cycle 
more efficient. Less pressure would be 
needed to pump the refrigerant, hence 
less power would be needed for the com- 
pressor. To reduce the temperature differ- 
ence, engineers have to design conden- 
sers and evaporators with bigger surface 
areas. Result: bigger, more expensive 
coils. 

Air-flow circuit efficiency. The 
power it takes to drive the fan motor can 
vary as much as 250 watts, from a low 
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Compressor motor (right) is 
85 percent efficient vs. lighter, 
65 percent efficient unit. 


of 50 to a high of 300. Naturally, freer 
air flow through the cooling and heating 
surfaces means lower wattage and high- 
er efficiency. Here the engineers can in- 
crease the spaces between heat transfer 
surfaces to optimize efficiency. The big- 
ger the surface, the more space (and 
air flow) they can get. 

Electrical efficiency. Low-cost, low- 
efficiency fan motors operate at about 25 
percent efficiency. High-efficiency mo- 
tors, which need more copper and iron 
(hence heavier, larger, more expensive) 
are about 65 percent efficient. 

When they're all through, you get some 
advantages and disadvantages. High-ef- 
ficiency units have lower operating costs 
and lower power consumption. But they 
also have higher initial cost, larger size, 
and greater weight. 
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"It's best to undersize a unit slightly rather than oversize it” 


The industry’s trade agency, the Association of 
Home Appliance Manufacturers (AHAM) has already 
acted. This year, its annual directory of certified units 
will contain an additional statistic: the “energy efficien- 
cy ratio,” already known in some cities as the EER 
number. EER may become just as important as the 
Btu did some years ago when it replaced horsepower 
and tons as a yardstick to measure cooling capacity. 

There’s already talk of electrical associations in at 
least three cities, New York, Los Angeles, and Phila- 
delphia, requesting or requiring makers to identify the 
EER on room units sold in those cities, in addition to 
the other specifications. GE, Sears, and Friedrich have 
already announced they will voluntarily provide the 
EER for all their room units. 

If your dealer doesn’t know the EER, you can easily 
figure it out yourself. Divide the number of Btu’s of 
cooling capacity by the unit’s rated wattage (Btu’s/ 
watt). For example, a 5000-Btu unit that uses 800 
watts has an EER of 6.25. Another 5000 Btu unit 
that draws only 650 watts has an EER of 7.7. Natu- 
rally, the higher the EER, the less electricity you'll 
use. But you pay for that extra efficiency in initial cost. 
The higher the EER, the more expensive the unit. 


Efficiency—do your arithmetic 

Is it worth the extra cost to buy the high-efficiency 
unit? You can’t judge by the energy efficiency ratio 
alone, Since the price difference on a room unit can be 
as much as $30-$50, it pays to do a little arithmetic. 

For example, let’s take two typical 115-volt, 8000- 
Btu room units. The first uses 1375 watts per hour and 
costs $200; the second draws only 860 watts, but costs 
$240. The EER of the first model is 5.8; the second, 
9.3 (which is 60 percent more efficient than the cheaper 
model). Assume, too, that you live in Washington, 
D.C., where you expect to use your unit about 1000 
hours this summer (close to the national average). At 
2.8 cents per kilowatt hour (also close to the national 
average), it'll cost $31.63 to run the low-efficiency unit, 
and $19.78 to run the high-efficiency unit. Saving near- 


The 20 most efficient room units for '73 


Manufacturer 


Westinghouse AS114N7K 
Friedrich SM10310 
Philco AH10B3 
Fedders ASL10E2G 
Carrier FAO101 
Amana 6152J 
Friedrich 5509010 
General Electric 
AGFE809FA 
Hotpoint AHMQ709FB 
Kelvinator K39310D 
Comfort-Aire WK975 
Gibson M72901KS 
York RC9O 
Chrysler HO910 
Fedders ASLOSE2G 
Chrysler M1420H 
General Electric 
AGDE914AA 
Hotpoint AHMQ714AA 
Philco AH14B1 
Emerson 14CH4A 


Btu's Weight EER 


10,500 209 12.2 
10,300 185 12.0 
10,000 199 11.6 
10,000 183 11.5 

9,500 145 11.1 
14,500 235 10.5 

9,000 171 10.5 


9,000 140 10.5 
9,000 145 10.5 
9,000 122 10.5 
3,000 136 10.4 
9,000 122 10.4 
9,000 136 10.4 
9,000 128 | 
9,000 177 

14,000 202 


14,000 166 
14,000 165 
14,000 198 
14,000 179 
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ly $12 per summer in operating cost, you'll have re- 
covered the extra investment on the more expensive 
unit in 3.4 years. Savings should be more significant 
when you consider that electric-rate hikes will soon be 
commonplace. Even if you use your unit only half as 
much, you'll start saving money in about six years. 

Spend to save? Yes; while the more expensive unit 
may not entice you in the showroom, it can save you 
money in the long run in reduced electric bills. Just 
how long the long run is depends on the cost of elec- 
tricity in your area, the number of uncomfortable days 
(hour usage), and the cost comparison on high- versus 
low-efficiency units in the size you need. 

Just how long should it take before you get your 
extra initial investment back? Obviously, the 3.4 years 
in our example is pretty good. But it’s a lot like amor- 
tizing the cost of a car, only harder because it’s often 
over a longer period of time. Repair costs and operat- 
ing costs are bound to increase. If you live pretty far 
north and use a unit only 150-200 hours per summer, 
it might take 20 years to break even on some cost com- 
parisons. (The map on page 81 shows quite a difference 
in operating costs between the extreme north and south 
in the U.S.) Since the life span of an air conditioner 
is about 10-15 years, it would probably pay to get a 
cheaper unit in that case. 

Predicting hour-use is a problem, because some peo- 
ple run their air conditioners all day, some only a half 
day or less in a given area. Surprisingly, there’s no 
last word on what’s better and cheaper. On one hand 
it’s better to leave it running all day, even if you're not 
at home. The GE experts contend it’s difficult to cool 
a room when you get home on a hot day. “From a com- 
fort standpoint, you’re better off to let the unit run all 
the time,” says John Slattery, GE’s manager of engi- 
neering on room units. “The compressor really has to 
work to pull all the heat out of the furniture, draperies, 
and rug,” Slattery says. And the utility companies 
don't want everyone turning on their units at 5:00 pm 
on the hottest day of the year. That's what causes their 
equipment failures. 

But why pay for cooling when you're not home? Is 
there some way to compromise between running your 
air conditioner half the time and all the time? Ed 
Douglas, of the Electrical Energy Association recom- 
mends the timers that automatically turn the unit on 
two hours or so before you get home. When you do 
arrive you'll be reasonably comfortable. If the morning 
newsman tells you it’s going to be a 95-degree scorcher, 
set the thermostat high, about 80 degrees. When you 
get home you'll be surprisingly comfortable. Then you 
can lower the thermostat gradually without having to 
cool a hot-box. You'll be doing save-a-watt duty, too. 

The lower you set your thermostat, the more power 
you'll use. Try and get by with the highest comfortable 
setting. Ed Dougias says, “Cooling your house to 75 de- 
grees, instead of 80, could take as many as 50 percent 
more cooling hours." That's a steep addition to your 
electric bill. 

Some homes cool easier than others 

Besides buying a high-efficiency unit and operating 
it properly, you can also save a few bucks by making 
your home efficient for cooling. Two rooms exactly the 
same size could vary as much as 1000 Btu's in capacity 
needed, depending on lots of important variables: 

e Sealing the windows. Windows are a trouble spot 
when you're trying to retain cool or warm air. First, 
make sure that no outside air leaks into the room 


Isolines compiled by a/c engineers 
indicate "cooling degree-days.'' The high- 
er the number, the more cooling hours 
needed. Cost of 12,000 Btu's per season 
runs up to $23 (north), $23-58 (central), 
$58-115 (south) at 2.3 cents per kwh. 


you're cooling. Are all the windows properly glazed 
and sealed? Draperies, blinds, and window shades are 
a good idea. They should be light in color, yet opaque. 
You may even want to try silver-foil reflectors on 
the outside if the exposed windows are in the late- 
afternoon sun. Almost any shading can reduce heat 
gain through the windows up to 50 percent. Leave the 
storm windows up during the summer for extra insula- 
tion. Outside awnings, provided they’re designed so 
as not to trap hot air in the window area, will also 
keep sunlight off the windows. 

е Insulation adequate? This is usually easiest to 
cope with when you're building a new house. The 
thicker the insulation—especially in the ceiling—the 
better off you'll be. Six-inch-thick thermal insulation 
is about the best you can do in the ceiling, and beef- 
ing up the walls to three or four inches will make a 
big difference. How much you should add betore 
buying air conditioners depends on whether lower 
operating costs will offset the additional outlay for in- 
sulation. Usually it will pay after several years. 

e Ventilate your attic. This is extremely helpful, 
especially if your upstairs is warmer than the ground 
floor. A hot attic, says Ed Douglas, is “ПКе a radiant 
heating system working against your air conditioners." 
They work against your cooling most when the sun 
beats down continuously on a dark roof. (Your attic 
can get 40 degrees hotter than the outside temperature.) 

Better than natural ventilation is a fan to exhaust 
the stagnant air in the attic, thus keeping attic air from 
warming the rest of the house. It's best to mount the 
fan up high where the hottest air is. Operating costs 
are low; typical fan wattage is 400. 

e Roof absorption. Remember, your roof absorbs the 
sun's heat. If your house is in a grove of trees, it's 
going to be that much cooler than that of your neigh- 
bor's down the block, protected only by a rose bush. If 
you have to repaint, keep it a light color. 

There are other things you can do to keep your 


house cool. Keep the flue on the fireplace closed. Op- 
erate the kitchen exhaust fan only as long as you need 
when cooking. Keep electric-light and appliance use to 
a minimum. You'll be surprised how much this helps. 
One source estimates each kilowatt ofi energy used for 
lights and appliances converts to heat at the rate of 
3412 Btu's per hour. Also, cooking, showers, and wash- 
ing add another 1000 Btu's of heat per hour. 


The wrong size unit can spell trouble 

More important than any efficiency is properly sizing 
the space to be cooled for the right capacity. You'll be 
uncomfortable and probably be wasting electricity as 
well. Here's why: 

First, remember that air conditioners do more than 
cool, clean, and circulate the air in your home. They 
are also excellent dehumidifiers, removing several pints 
of water from the air every hour. High humidity is 
as much a part of the comfort index as temperature. 
*People don't always react to temperature," says John 
Slattery. “You can get awfully uncomfortable if the 
temperature is a chilly 70 degrees and the relative 
humidity is 70 or 80 percent. You'll be cool but clam- 
my." An oversized unit won't do the dehumidification 
job that a slightly undersized unit does, because the 


‘compressor will be cycling off more often—cooling be- 


fore it can properly remove water. Dehumidification is 
based on removing water over a long period of time. 
'The longer the unit's running, the better. 

“Its best to slightly undersize a unit rather than 
oversize it," says Slattery. Only if you live in a very 
hot, dry climate should you slightly oversize an air 
conditioner. Otherwise, don't let a salesman talk you 
into it. If your calculated load is 11,000 Btu, and all 
he has is a 10 and 12, buy the 10. 

Many manufacturers have charts to estimate the load 
you'll need for a given room. A most comprehensive one 
is AHAM's. Their cooling-load estimate is detailed with 

[Continued on page 172] 
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PERSONAL-USE REPORT 


Zoom Telephoto Is a Macro Lens, Too 
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Test of material involved 
brushing it onto block standing 
in water, covering dry, damp, 
and underwater surfaces. Cov- 
erage was equal on all three 
areas. Kit (under $10) mixes 
up to cover about 40 square 
feet. It's made by Ditrek Corp., 
11 So. Fullertone Ave., Mont- 
clair, N.J. 07042. 


New Epoxy Masonry Sealer: 
You Can Apply it Under Water 


Maybe it was last year's heavy 
rains that caused it—a burst of ac- 
tion among producers of basement 
waterproofing materials. One of the 
newest is called disPatch, a two-part 
epoxy sealer with one striking ad- 
vantage: It works under water. In 
fact, industrial users have sent it 
down with scuba divers to make un- 
derwater patches in such things as 
sunken ducts. 
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What does this mean to you? You 
don't have to wait for a basement- 
leak area to dry before you go at it 
with sealant. You can use the wet 
areas as a guide to exactly where the 
leaks are. 

Another feature that makes dis- 
Patch handy is its mixability with 
sand. Add sand to the mixed dis- 
Patch until you get a mix of mortar 
consistency. Then trowel it in place. 


weighs 29 ounces 
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Adding sand to disPatch has two ad- 
vantages: It makes a first-rate patching 
mortar (above, left), or when mixed 1:3 
increases coverage and fills textures. 


Adhesion is fantastic, and so is re- 
sistance to cracking. 

Sand provides another advantage. 
Mix it into the epoxy at about one 
part sand to three parts liquid and 
you have a waterproofing brush-on 
that fills rough textures and gives 
the effect of two-coat coverage in a 
single coat. 

One thing disPatch won’t do is 
combat running water. In actively 
flowing situations, it washes away. 
To handle active leaks, first use 
hydraulic cement [PS, Sept. "72] 
to cut off the flow. Then complete 
the waterproofing and color coat 
with disPatch.Jackson Hand 
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The day when the zoom lens will replace a packet of 
single-focal-length lenses on 35mm SLR cameras—as 
it has on most 8mm movie cameras—may be a lot closer 
with the introduction of the new Vivitar Series 1 70-210 
zoom lens. It does two things: It zooms from a moderate 
telephoto 70mm to an extreme 210; and it works as a 
macro (close-up) lens, with an image/object ratio of 
1:2.2. At all zoom focal lengths that we tried, results 
rivaled those of high-quality single-focal-length lenses; 
and in macro use, it produced pictures approaching in 
quality those of my expensive single-purpose macro 
lens. All in all, this zoom lens can capably replace sev- 
eral standard lenses in your camera bag. 

Its design is unique. The single sliding collar both 
changes the focal length (as you move it back and 
forth) and focuses the lens (as you turn it). To change 
to the macro mode, you bring the collar back to the 
210 mark, squeeze a button, and turn. Now the two 
“zoom groups” of lens elements, which normally move 
to change the focal length, are used for close focusing. 
You slide the collar (and the lens groups) back and 
forth until the image is sharp. The lens can focus on 
objects from approximately 80 inches away to as close 
as three. (Non-macro minimum focusing distance is 
615 feet.) 

We fired the lens side by side with a fancy-name 
zoom costing 50 percent more. The Vivitar gave com-  : 
parable results in every respect. And, of course, it of- | | -— 
fers a bonus in close-up capability. Price? Around $400. In macro mode, you focus by sliding collar back and forth, 
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With collar forward, lens is at 7Omm—moderate telephoto. | 
PS pre-production test lens had hood; production ones don't. 


-Everett H. Ortner keeping “macro” lettering on collar and barrel lined up. 
PERSONAL-USE ра 
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Welding MN 
Torch 


Joints on heavy tubing ^ 
were no problem for the Pyro | 
5. Welding goggles are, of . 
course, required. 
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Complete kitcosts 1. 
$39.95. Spark ignit- M љ, 
er is for torch, not “Wie. 
for lighting oxygen к 


It's almost small enough to carry 
in your pocket, yet this new Pyro-5 
torch behaves impressively in a vari- 
ety of welding, brazing, and solder- 
ing situations. It works by burning 
a mixture of propane and oxygen. 
The propane comes from standard 
small cylinders. The oxygen comes 
from solid sticks you ignite and drop 
into a special canister. (The sticks 
are composed of an alkali chlorate, 
a fuel, catalysts, and binders. Light 
one and the fuel burns, generating 
enough heat to break down the alkali 
chlorate into oxygen and a salt.) 

The Pyro-5 isn’t going to replace 
the big boys, but the 5000-plus de- 
grees it turns out can do a big job— 
repairing garden equipment, welding 
up the kind of bar stock you can 
buy in a hardware store. It's good for 
doing metal sculptures, too. In fact, 
the company offers an assortment 


of precut metal kits you con weld 
or braze together. 

The big stress is on simplicity. 
Oxygen flow is controlled by the sys- 
tem. You control the propane, so a 
single valve does the trick. One lim- 
itation is the six minutes it takes an 
oxygen stick to exhaust. Still, if you 
need more welding time, slip two 
sticks in the canister, lighting only 
the bottom one. 

Find a job needed less than a full 
burn? Drop the stick from the canis- 
ter and cut off the burning end. But 
be careful—both canister and stick 
are hot. 

If you can't find the Pyro-5 local- 
ly, write Pyronetics, 10025 Shoe- 
maker Ave., Santa Fe Springs, Calif. 
90670. The kit is $39.95; extra sticks 
cost you about seven cents a minute. 
They come packed in a sealed can 
for $2.99.—-R. J. De Cristoforo 


flows immediately. 


sticks, whichrequire @ QUIM 
wooden matches. | 


The oxygen sticks 
drop into canister 
after being lit at red 
end. Put cap on fin- 
gertight — oxygen 
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Test jobs include welds оп 1/8-inch 
strap, bend in 14-inch rod, coiling of 14- 
inch drill rod, and making extension bit. 


MAY 1973 | 83 


= 


per отаи 
ы i 


Mazda test car is driven onto 
the hoist (right) in prepara- 
tion for engine removal (be- 
low). The exhaust system was 
in good condition. Gas mileage 
had stabilized at around 18.5 
mpg, and oil consumption at 
about one quart per 1000 miles. 
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T he car was running beautifully, 
and it seemed a pity to tear down 
the engine, but we had reached our 
target mileage—30,000 miles—and it 
was time for a durability report. 

Is 30,000 miles a true test of dura- 
bility? In this case, it is, because the 
miles were put on in the space of 
18 months by at least 12 different 
drivers, under every imaginable set 
of driving conditions, including 
much abuse and neglect. We feel that 
these 30,000 miles are more repre- 
sentative of actual consumer use than 
60,000 miles would have been if 
racked up in short order, under 
favorable conditions. 

For our first check we wanted to 
know if there had been any deteriora- 
tion in emission control. We bought 
the car in California in August, 1971, 
and it had met local (California 
test cycle) standards by a wide mar- 
gin when new: 


1971 Calif. New Mazda 
standard RX2 
CO 23.0 8.75 g/mile 
HC 2.2 1.67 g/mile 
NOx 4.0 14 g/mile 
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After 30,000 miles, the City of 
New York’s Department of Air Re- 
sources ran a test under the 1972 
federal procedure, with the following 
results: 

1973 Federal Mazda At 


standard 30,000 
CO 39.0 25.49 g/mile 
HC 3.4 7.3 g/mile 
NOx 3.0 1.35 g/mile 


The rise in HC and CO emissions 
was judged to be due more to the dif- 
ference in test methods than actual 
deterioration. The federal test in- 
cludes a tough cold-start require- 
ment. 

How would the Mazda compare 
with '"71-model piston-powered cars? 
"Cleaner than average," members of 
the N.Y. test crew told us. 

In its first 30,000 miles, the basic 
engine never gave a moments trou- 
ble. Some minor problems: At about 
20,000 miles it stalled—would not 
idle. We replaced the coasting valve 
in the emission-control system, and 
that did the trick. We had difficulty 
keeping the front wheels aligned, 
and the clutch failed shortly before 


MAZDA RX2: 
18 Months 


By JAN P. NORBYE / PS Automotive Editor 
PHOTOS BY ORLANDO GUERRA 
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30,000 miles. But the power unit 
rates 100 percent on reliability. 

Seal-tip wear. The only severe 
wear point in the Wankel is the in- 
terface between the seal tips and the 
trochoidal track. The track is hard 
chrome, the seals carbon-impregnat- 
ed aluminum (soft). 

A new seal is 10mm high. Here 
are our measurements: 9.68, 9.61, 
9.49, 9.61, 9.76 and 9.77mm. Mazda 
recommends seal replacement when 
they're worn down to 8mm (but it's 
not really necessary until between 7 
and 6mm). 

How much life was left in our 
seals? Take the one with the most 
wear—0.51mm in 30,000 miles—and 
project. At a constant wear rate, that 
would mean 90,000 additional miles. 
Of course, you can expect increased 
wear as the track begins to deterio- 
rate, but another 60-70,000 miles 
seems a safe estimate, for a total of 
close to 100,000 miles, before a seal 
change is even recommended. And 
you can count another 50-60,000 
miles (or a total of at least 150,000) 
before new seals are really needed. 


First look inside (left) as mechanic 
Mike Gorman removes the front cover, 
laying bare the front rotor: Everything ap- 
peared normal. With the rotor pulled out 
and shed of its seal strips (above, right), 
it shows brown deposits in the combus- 
tion recess, giving evidence of full burn- 
ing and efficient running. The clean rotor 
next to it is brand-new and shown for 
comparison only. 


Engine teardown and examination show minimal wear. Seals? 
Good for at least another 100,000 miles 


and 30,000 Miles on a Wankel 


Other wear points. The side 
seals (gas seals near rotor edge) are 
3.5mm high when new. We measured 
a few, and found most worn to 3.47- 
mm. That’s a negligible wear rate. 
The oil seals (around the rotor ring 
gear) had used up about 25 percent 
of their expected life, which means 
they would be good until 120,000 
miles. Maximum wear on the end 
covers and center separating walls 
tends to center along the minor axis. 
We found a wear range from 0.02mm 
to 0.05mm: of no significance. 

Wear on the trochoidal track was 
too small to measure. What about 
heat distortion? We found no shrink- 
age in the hot zone (from the spark 
plugs on down), and no deforma- 
tion of any kind in the aluminum 
castings. Looking at the track, we 
found a slight discoloration down 
from the leading spark-plug hole— 
probably due to fuel characteristics 
(or additives). We also found super- 
ficial scratch marks up from the 
exhaust ports. This is the zone where 
the seals have no lubrication, since 
the oil fed in with the charge has 
been burned and swept out the ex- 
haust port. An observation—not a 
danger point. 

Gears were like new. Nice and 
shiny, with no wear marks. That’s 
impressive, for high rpm’s tend to 
cause wear on the rotor ring gears 
and the stationary reaction gears, 
and our Mazda had had more than 
its share of high-rpm driving. 

Finally, we examined the thermal 
reactor, which is attached immedi- 
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ately beyond the exhaust ports. It 
burns leftover hydrocarbons with the 
aid of supplementary air injection, 
which helps reduce both HC and CO 
emissions. The reactor’s detachable 
ports were removed, and showed a 


eter. See text for exact figures. Same 
seals went back into the engine. 


Chrome-plated track was polished to 
better-than-new finish. Scratch marks 
above exhaust port were superficial. 


Apex seal wear is measured on microm- Center separating wall (and end cov- 


thin, even layer of brown-colored de- 
posits—signs of ideal functioning. 
The engine was reassembled with 
new gaskets, etc. We paid $2,706.95 
18 months ago, and sold it for an 
even $2,500. 


isl sagen ts ar Ы | 
ers) were checked for wear ridges caused 
by side seals. Verdict: minimal wear. 


Slight discoloring appears below lead- 
ing plug hole (wide dark band is only a 
light reflection on the track). 


Outboards, chain saws, snowmobiles... 


The Right Oil for Your Two-Cycle 


Here’s how to get the best 
service from two-strokers 
and stop costly repair bills 


By E. F. LINDSLEY 
PS Midwest Editor 


l; you own even one two-stroke en- 
gine you’ve got a lubrication prob- 
lem. If you own one or more out- 
boards, a chain saw, a brush cutter, 
a snowmobile, a two-stroke power 
mower, a trail bike, or other such 
gear, you’ve got an equal number of 
lube problems. 

Right off, let’s admit that the en- 
gine makers would prefer you use 
the specific oil they market under 
their brand names. Your engine was 
developed and tested with that oil, 
and the makers all emphasize that 
they're anxious (naturally) to see 
you happy with their engine. 

We queried both outboard makers 
and chain-saw firms, and they pretty 
much agreed. For best performance 
and engine life: 

e Use the manufacturer's private- 
label oil. 

e Mix to the exact proportions given 
in your owner's guide. 

* Mix oil and gas thoroughly; this 18 
extremely important. 

е Use only fresh, clean gasoline. 
Regular grade is always okay; lead- 
free and low-lead are less favored. 

* In lieu of brand-name oil, use one 
that meets BIA specification TC-W. 

Car vs. two-stroke. Why is it 
that you can run your car on almost 


TWO-CYCLE VS. 


any high quality standard-brand 
motor oil without problem, but two- 
stroke-engine builders feel they 
must offer their own brands? Your 
outboard or chain saw carries oil 
through almost instantly, and unlike 
car oil it’s never reused. Automobile 
oil, therefore, must be doped with 
additives to resist: oxidation; crank- 
case pollution from water, fuel, and 
combustion products; foaming: and 
deterioration that occurs from time 
and temperature. 

Your car’s oil must also disperse 
and hold suspended fine contami- 
nants that would otherwise plug and 
coat working parts. But none of these 
additives is needed in exactly the 
same way in a two-stroke. Some can 
even be very harmful. 

To compound the problem, two- 
strokes may be either water-cooled 
(most large outboards) or air-cooled 
(small outboards, chain saws, etc.). 
Thus, combustion-chamber tempera- 
tures vary in heat and demands on 
oil. Moreover, two-stroke engines 
have many different cylinder-bore 
materials, finishes, ring setups, and 
running-clearance variations. 

Unfortunately, even if you know 
all this, it doesn’t help much if you 
find yourself in a situation where you 
can’t run to the dealer for a can of 
brand-name oil. 

Labeling standards? We scout- 
ed local filling stations, shopping 
centers, hardware dealers, and others 
selling oil for outdoor power equip- 
ment. Within an hour we had a 
bushel basket of cans variously la- 
beled: Two-Cycle Oil, Small Engine 


FOUR-CYCLE OIL REQUIREMENTS 


Two-Cycle 


Oil, Outboard Oil, and so on. A few 
carried the label, “For Service TC- 
W,” and a few claimed to meet “BIA 
Standards,” or words to that effect. 

The BIA (Boating Industry Asso- 
ciation) has arrived at a perform- 
ance standard and a TC-W (two-cy- 
cle, water-cooled) test procedure for 
evaluating oil performance through 
hard work and cooperation with en- 
gine makers. Oil certified under 
BIA's test procedure is an excellent 
outboard oil, and chain-saw engi- 
neers say it 18 an acceptable second 
choice (to their firm's brand) for 
their air-cooled engines. 

Meanwhile, another task force has 
been at work on a TC-A (two-cycle, 
air-cooled) test procedure. This is a 
bit tougher. The little air-cooled en- 
gines tend to be more varied in de- 
sign and requirements. No TC-A oil 
or test procedure is yet available, but 
it's probably coming. 

Right now, however, there are 
probably close to 50 lubes listed by 
BIA as meeting BIA specs. Many 
are sold under engine-makers' brand 
names. Although there is no single, 
universal oil that meets all outboard 
and chain-saw needs to everyone's 
satisfaction, 'TC-W oil, for the pres- 
ent, comes closest. 

The worst engine damage, engi- 
neers stress, is caused by owners who 
are careless in mixing—either in pro- 
portions or failing to agitate the mix 
sufficiently. 

New mix ratios. Most manufac- 
turers say you can use modern oils 
with lower proportions of oil to gas, 
even with chain saws and outboards 


Four-Cycle 


LUBRICATING CHARACTERISTICS | 
CHEMICAL STABILITY 
SLUDGE-HOLDING ABILITY 


PUMPABILITY AT LOW TEMPERATURE 
RESISTANCE TO HIGH-TEMPERATURE THINNING 
SOLUBILITY IN GASOLINE (MISCIBILITY) 


CORROSION PREVENTION 


RATIO OF FUEL TO OIL BURNED 


TENDENCY TO FORM CHAMBER DEPOSITS 
ASHLESS INSTEAD OF METALLIC DETERGENTS 


RING STICKING TENDENCIES 


VERY IMPORTANT 
UNIMPORTANT 
UNIMPORTANT 
UNIMPORTANT 
IMPORTANT 

VERY IMPORTANT 
IMPORTANT 


VERY IMPORTANT — 

VERY IMPORTANT 

VERY IMPORTANT 

VERY IMPORTANT 

VERY IMPORTANT 

UNIMPORTANT 

DESIRABLE (VERY IMPORTANT FOR 


COLD WEATHER, SHORT-TRIP SERVICE) 


15:1 TO 60:1 

VERY IMPORTANT 
VERY IMPORTANT 
VERY IMPORTANT 


TYPICALLY 300:1 
UNIMPORTANT 
UNIMPORTANT 
IMPORTANT 


Differing demands of two- and four-cycle engines in McCulloch Corp. table result from oil reuse in four-cycles. 
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Best oil for your two-strokers 
is engine-maker's brand. With 
a variety of engines, you may 
acquire a collection of oils. 
Make sure you use correct oil- 
gas mix ratio. 


T 


built years ago that call for higher 
amounts of oil. One saw maker, Pio- 
neer, prefers to have you stick with 
the original mix. If in doubt, use the 
old mix as specified. 

Summed up, if you use the maker's 
oil and have a variety of equipment 
with different mix ratios, you'll wind 
up with a number of containers, each 
for a different engine. This is safer 
than trying to use one mix in every- 
thing, but can still be dangerous un- 
less you label containers clearly. 

While all these recommendations 
are aimed at getting the best from 
your engine, there are times when 
you just can't lay your hands on the 


pee 


Ruined chain-saw piston could be re- 
sult of wrong oil, wrong mix, or over-lean 
setting of the carburetor. 


maker's oil or TC-W oil. What then? 
Most chain-saw engineers advise an 
oil marked “For Two-Cycle Engines" 
by a major oil refiner. Such oils 
should be fine for occasional or emer- 
gency use. 

Surprisingly, we were told that too 
much oil, from careless mixing, can 
be very harmful. Excess oil appar- 
ently raises combustion temperature 
and gives you a hot-performing saw, 
but only briefly and until something 
lets go. 

What about proprietary additives, 
engine improvers, and other “mira- 
cles-in-the-can"? All engine builders 
gave an absolute “No!” to these prod- 
ucts. The only ones they suggested 
were gasoline stabilizers, such as 
OMC’s fuel conditioner to prevent 
storage gumming, and fuel anti- 
freezes for extreme cold weather. 

Special detergents. For one 
thing, the maker’s oils are already 
heavily compounded with chemicals 
carefully suited to two-stroke use. 
Detergents, for example, are essential 
for engine cleanliness, but they must 
be the right detergents. Here’s how 
one major chain-saw firm sums up 
what may occur without these spe- 
clalized detergents: 

e Varnish decreases cylinder clear- 
ances, which can cause piston scuff 
and sticking. 

e Deposits stick rings, permit blow- 


і = #4 —2 
Read the label when you can't 
obtain engine-maker's brand. Two 
above are for Service TC-W (two- 
cycle, water-cooled). 


by, lower compression, and overheat 
pistons. 

e Exhaust deposits lower power and 
can start fires when incandescent. 
e Combustion-chamber deposits pro- 
mote detonation, may batter ring 
lands closed. 

® Deposits foul plugs, cause bad per- 
formance. 

Obviously, it’s foolish to take 
chances with additives that may not 
be compatible with the maker’s oil. 

Leaded gas? Lead-free and low- 
lead fuels are not quite so roundly 
damned by two-stroke builders as 
they were a year or two back. Some 
say the lead-free fuels are now much 
better than the originals. 

As near as we can pin down, lead- 
free and low-lead fuels are all right 
for smaller engines, but regular gas is 
still the preferred fuel. With some 
larger outboards, lead is still impor- 
tant as a lubricant factor. 

So—if you have a two-stroke lube 
problem: 

* Use either the maker’s brand oil or 
TC-W. 

e Mix to exact proportions. 

e Mix thoroughly. 

* In a pinch, use SAE 30 non-deter- 
gent oil. 

Avoid automobile oil, multigrades, 
old gasoline, trick additives, un- 
known premixes, and over-lean car- 
buretor settings. 05] 
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"Helicopter'' sub gives crew panoramic view 


Looking like a copter without blades, this Navy submersible is 
being tested off Hawaii to see whether more should be built. 
The vessel's 2'^5-inch-thick, 66-inch acrylic dome enables 
scientists to study ocean life and take photos as far down as 
600 feet. Lead-acid batteries—powering two cycloidal 
thrusters—are housed in the two pontoons. There's a 12-hour 
air supply for a crew of two, plus an emergency backup 
system. Control signals are transmitted through the sphere 
on a modulated light beam to an outside receiver. This keeps 
most machinery outside the hull, minimizing heat buildup 
and providing more inside space. 
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Money machine 


Need cash? In England, card 
holders accredited by Lloyds 
Bank can draw up to 100 
pounds a day from this dis- 
penser. Customers insert their 
magnetically encoded card 
and key in a secret identity 
code. Details are sent by 
phone line to a central compu- 
ter, which authorizes payment 
within 40 seconds. 


Bike-motor kit 


Here's a two-motor kit that 
converts any bicycle to bat- 
tery-powered friction drive. A 
five-hour, 20-mph capability 
gives you a 100-mile range. 
An adapter is included with 
the battery for overnight re- 
charging. Go-Pak is $99.50. 
Maker: Ideas Engineering 
Corp., 6911 Topanga Canyon 
Blvd., Canoga Park, Calif. 
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Musical reader 


Put a book on this gadget 

and the printing is converted 
into musical notes by photo- 
cells. Using experimental ver- 
sions of the optophone, blind 
persons in England, and with 
the V.A. here, сап “read” non- 
braille printing. A six-part light 
beam scans a line, generating 
combinations of six notes for 
each letter. 


Up and over for 
misparked cars 
London police are using this 
lift-and-carry truck to move 
illegally parked cars in a 
hurry. The rig has a pair of 
telescopic lifting arms tilted 
left or right by hydraulic 
rams. А central beam supports PA _. BUT . | |] 2 
rolling cross-arms that carry se Bu | | P -u 
slings for the front and rear | | ! UTR | ur que 
wheels. For pickup, twin 
bars on the slings are locked 
around the wheels, and the 
offending car is hoisted up 
and over to the truck bed. 
The entire operation takes un- 
der three minutes, with little 
inconvenience to passing 
traffic. The loader can handle 
a three-ton car up to . LoIx— uw | £ SEES кетй с 
2114 feet long. Ё. Г ИҢ a- OE M 
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Sharpen up your table tennis? 
You can, with the Stiga 
Robot (left), a Swedish-made 
serving machine. From 

30 to 80 balls per minute 
come at you—with preset top, 
back, and side spins or loop- 
ing. Controls are under the 
hopper (far left). General 
Sportcraft Co., Bergenfield, 
N.J. 07621. 


Tire-profile gauge 


Now you can measure a tire’s 
sidewall shape to regulate 
air pressure for the actual 
wheel load. This puts full 
tread width on the road for 
the best traction and braking, 
minimizing wear. A 

needle indicates over-, under-, 
or proper inflation for a given 
load. M. Thaler, Innstrasse 
26, 6020 Innsbruck, Austria. 
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Bowling scorer Air support 
Just dial your pinfalls into Air Hockey's the name given 
AMF's EasyScore, push a by Brunswick Corp. to this 
button, and your cumulative game. А plastic puck, riding 
score appears on the score- on jets of air from thousands 
board. Scores are calculated of holes in the table, skates 
electronically. Want a record? and ricochets wildly around, 
Push another button for a as you and your opponent vie 
printout. For league play, to smack it in each other's 
the scoring machine calcu- slots. Commercial version is 
lates handicaps for bowlers coin-operated, but a smaller, 
and teams. home version is on the way. 
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Sonar-eye bulldozer 


Japanese-built, this remote- 
control bulldozer system can 
operate in 200 feet of muddy 
water. Sonar pulses from the 
interrogator activate the ma- 
chine’s sonar transponder, 
telling the barge crew where 
the bulldozer is. A front-arm 
sonic transducer maps the 
sea bottom in front of the 
blade. 


Bald-tire warning 
You'll know when your tires 
are nearly bald, with Dunlop's 
built-in brands. The words 
“Stop” are formed by inserts 
attached to the outer mold 
during manufacture. When 
the mold is opened, the 
inserts are withdrawn through 
the hot rubber. The British 
firm sees the warning as a 
contribution to road safety. 


Wraparound camper 


More stability, easier maneu- 
vering, more space-that's 

the claim for a new two-wheel 
camper that wraps snugly over 
the top of your car. Plastic- 
paneled British hybrid sleeps 
four, includes kitchen, shower, 
toilet, fluorescent lighting. 
Tubular guides and sockets se- 
cure the rear; tensioned rods 
hook onto the front fenders. 


Bike trunk 


It's built for baggage, but here 
Junior demonstrates Trip 
Trunk's giant 514-cubic-foot 
capacity. Width is 30 inches, 
and it adds 38 pounds to your 
motorcycle by replacing the 
fender. About $300 for 
Honda CB 750 and 5005 only. 
Brockway Honda Sales, R.D. 
2, Brockway, Pa. 15824. 


Diving saucer 

Enjoy underwater sightseeing? 
Hang on, take a deep breath, 
and steer Underwater Saucer 
while you're towed 3-7 mph. 
You control ascent and descent 
speed by changing the plane 
angle. Mounting slots for your 
instruments are built in. 
$12.95. Michigan Water 
Specialties, Box 397, Union 
Lake, Mich. 48085. 


Safety seat 

When you buckle up your seat 
belts for safety, you can also 
secure the kids with these 
new carriers. Chrysler-Ply- 
mouth dealers now carry this 
Mopar front-padded child's 
car seat, plus rear-facing in- 
fant carriers. Both use the ex- 
isting lap-belt systems in the 
automobile. 


WhalszNew 


IN OUTDOOR 
RECREATION 


Floating saucer 


A fun machine for the water, 
the Super Saucer can be 
towed with a line from rider 
to boat or from saucer to boat. 
The S-S is foam-filled for flo- 
tation, measures 25 by 32 by 
3 inches, and costs about $20, 
including nine-foot tow rope. 
It's made by Wooster, Ltd., 
Wooster, Ohio 44691. 


Stake remover 


No strain—tent stakes pop out 
in a jiffy with the new Stake- 
Out remover, claims the mak- 
er (Maier-Hancock Industries, 
13212 Raymer Ave., No. 
Hollywood, Calif. 91605). Just 
pry and lever. It's made of 
aluminum, sells for $4.95 ppd. 


Quick-pitch tent 


You can move this nylon 
mountain tent while it’s fully 
pitched, say the Sears people. 
It comes in quick-pitch two- 
and four-man models (5 by 7 
feet, 11 pounds; 614 by 814 
feet, 15 pounds), has a zip- 
pered screen and storm doors, 
and zippered rear window. 
Prices: $90 and $120, includ- 
ing fly and backpack case. 


Seat cooler 


No hot seat in hot-weather 
motorcycling with this device. 
It's the Kool Breeze Seat—a 
wire-and-fabric-mesh cover 
that fits over your regular seat 
to admit air. You attach it by 
clipping two or four springs, 
depending on bike model. 
Price: $4.95 from Kool Breeze, 
470 Pershing Ave., Mattawan, 
Mich. 49701. 


Take-down bow 


A take-down bow with mag- 
nesium handle——that's the 
new Bear '76er Deluxe. It 
comes in light, medium, 
heavy, and extra-heavy draw 
weights; and arrow rest, bow- 
sight, and pistol-handle grip 
are standard. Maker is Bear 
Archery, Rural Rte. 1, Gray- 
ling, Mich. 49738. 


Portable pot 


Only 13 inches high and 13 
deep, the Mini-Pot portable 
flush toilet can be used 25 
times before you need to emp- 
ty it. It holds two quarts of 
water, plus chemical. It's 
designed for rec vehicles, 
boats, and tents, sells for 
$39.95. Maker: Todd Enter- 
prises, 702 Eddy St., Provi- 
dence, В.!. 02903. 


Shockproofer 


Spring-loaded plates covered 
with resilient plastic cushion 
the shock of rough seas or 
wilderness trails for these 
binoculars—or any delicate in- 
strument, such as a camera, 
that must be ready for quick 
use. Glass Pack mounts in 
cars or boats, costs $8.95 
from Wilderness Supply, 2346 
No. Bway., Boulder, Colo. 
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Tacky tiles 
Who needs mastic? These 


\NhatsNew ù 


| j 
IN HOME work like Band-Aids. Pull off 


IMPROVEMENT a | | Nu ng 1 5 | the paper backing sheet and 

A i" | | | | | stick them in place. (They go 
on over old tile, too.) Built-in 
spacers assure alignment so 
grout lines are uniform. Cris- 
tal self-adhesive tiles are made 
in standard 414-inch-square 
size by H & R Johnson. 


Light & sound 

On goes this garage-door light 
when you press the button of 
the remote-control hand unit. 
The secret: sound waves at a 
special high frequency. The 
Sonic-Raylight consists of out- 
door box and socket, plus 

| hand unit. It's $19.95. Extra 
outlets are $7.50. Signal Sci- 
ence, 140 Lowland St., Hollis- 
ton, Mass. 01746. 


Electric doorman 


Convenience and safety are 
the words for Helpmate's new 
CD-4 garage-door opener. The 
R/C opener reverses automati- 
cally upon hitting an obstruc- 
tion. Its built-in lamp turns on 
when you use the door, turns 
off about two minutes later. 
It's $124.95 from Helpmate, 
1st and Lake, Baroda, Mich. 
49101. 


Dust fighter 


For central heating or cooling 
systems without electronic air 
cleaning, here's a simple add- 
on: an air-cleaner/grille for 
the return side of the system. 
The Honeywell F-52 comes in 
one- or two-cell units, with 
easily washable cells. The one- 
cell unit fits between studs on 
16-inch centers. 


Basic tables 


Utility, simple design, and 
economy are combined in this 
kit table, one of three ready- 
to-assemble models by Penin- 
sula Wood Products (Box 22, 
Sturgeon Bay, Wisc. 54235). 
Abbot's table, passage table, 
and coffee table are offered at 
prices between $34.50 and 
$38.50. 
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Air switch 

Cheap and easy to install, and 
100 percent shockproof, this 
switch operates by air pulse. 
Plastic tubing carries the pulse 
from the switch to diaphragm- 
operated contacts in a special 
light socket. Herga Electric, 
Northern Way, Bury St. Ed- 
munds IP32 6NN, England, 
makes it. 
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FOR YOUR CAR 


Double lock 


Wolo's anti-theft car lock does 
more than just cut off the ig- 
nition; it also locks either your 
trunk or hood. They can be re- 
leased only by a control unit 
under the dash. It's made by 
Wolo Mfg. Corp., 37 Jefry 
Lane, Hicksville, N.Y. 11801. 
Price (in stores): $29.95. 


Lite Wipe 


Catchall 
Coins, matches, trading 
stamps, and other small items 
are within easy reach with the 
Handi-Sak. You tie the cloth 
bag to your car’s steering col- 
umn—or you can hang it from 
the handlebars of a bike. It's 
$1 from W.V. Krueger, Box 
812, San Francisco, Calif. 
94101. 


Skinny gripping 
Where your fingers can't go, 
the Handee-Clamp can. Paral- 
lel jaws of the long, thin tool 
open to an inch to grip nuts, 
bolts and lock washers, hold 
the choke butterfly open, 
pinch the vacuum hose closed, 
and grasp small parts for sold- 
ering. It’s made by Thexton 
Mfg. Co., 7019 Oxford St., 
Minneapolis, Minn. 55426. 


Wiper control 


Light mist or splashing water 
keep you flicking your wipers 


on and off? Lite-Wipe matches 


wiper action to rain and road 
by letting you vary intervals 
between sweeps from two to 
30 seconds. It connects with 
four wires. $19.95 at stores or 
from James Electronics, 4050 
No. Rockwell St., Chicago, Ill, 
60618. 


Tell-all gauges 


Now there are Mix 'n' Match 
instruments for your car or 
rec vehicle. These by Black- 
stone fit in one-, two-, or 


three-instrument panels. Instru- 


ments include: voltmeter, al- 


timeter, barometer, thermome- 


ter, hygrometer, G-force indi- 
cator, parking leveler. Black- 
stone Mfg. Co., 4630 W. Har- 
rison St., Chicago, Ill. 60644. 
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IN TOOLS 


Tangle fighter 


Bugged by tangled extension 
cords? Here’s a 20-footer that 
stores neatly in its own plastic 
case. Pull out as much as you 

need—wind it back up when 

you're done. Hyde-A-Cord is 
$4.95 from Vangard Products 
Co., 14547 Titus St., Suite 
209, Panorama City, Calif. 
91402. It's guaranteed for five 
years. 


Sharp sharpener 


| A sharp axe with just the right 


bevel—that's what you get 


with the O-Max sharpener. It 
clamps to your axe head and 
| guides a file through smooth, 
|! pivoting strokes. Keeps your 


hands away from the cutting 


edge for safety. It's $5.95 with 


file from O-Max, 2317 S. 
Hampton. Springfield, Mo. 
65804. 


Flex blade 


Okay, that hacksaw blade is 
so flexible you can tie it in a 
knot, but will it cut? Yes—the 
secret is bi-metal design. A 
high-speed-steel cutting edge 


is electron-beam-welded to a 


spring-steel backing. It's made 
їп 18- and 24-tooth models. 
James Neill Ltd., Napier St., 
Sheffield 511 8HB, England, 
makes the bi-metal blade. 


Crimper conversion 


Turn your pliers into a termi- 
nal crimping tool? It's easy 
with the new Vise and Plier 
Crimping Tool. It fits standard 
hand pliers, handles all solder- 
less terminals from 22-10 
AWG. Wire sizes and direc- 
tions are marked right on the 
tool. It’s by AMP Special Ind., 
Box 1776, Paoli, Pa. 19301. 


MAY 1973 | 93 


\WNhalsNew 
IN 


ELECTRONICS 


94 | POPULAR SCIENCE 


Cop caller 


What better way to catch a 
thief than to have him call the 
police for you? Connect this 
Dialtronic phone dialer to your 
burglar/fire-alarm system, and 
a prerecorded cartridge tape 
announces fire or burglary to 
six dial-in phone numbers. 
$180 from Mountain West 
Alarm, 4215 N. 16 St., Phoe- 
nix, Ariz. 85016. 


Cartridge player 


Five heads are better than 
one. And RCA proves the 
point with this MYC-555 five- 
cartridge playback unit which 
gives 614 hours of uninterrupt- 
ed music for each loading. 
Each cartridge has its own 
playback head and can be se- 
lected manually or automati- 
cally in a cycling mode. The 
system is $169.95 from RCA. 


Sing-along system 


Like to sing along with your 
records? Sanyo's SPT110 lets 
you do it up right. Along with 
a stereo phonograph, you get 
a separate microphone input 
for joining in. Your voice is 
amplified and played through 
the speakers along with your 
favorite recording. Complete 
system is $49 from Sanyo 
Electric. 


For teachers: 
pictures that talk 
Pictures and sound come to- 
gether in 3M's new teaching 
aid, the Sound Page. It's de- 
signed to instruct anyone— 
on any subject—both visually 
and audibly. On the special 
sound paper, you glue, tape, 
draw, or print the visual infor- 
mation you want to teach. 
Then you place the paper on 
the desk unit and record 
questions, information, or de- 
tails to go with the picture. A 
rotating record head puts the 
information on the magneti- 
cally sensitive back side of the 
paper. Placing the desk unit in 
the playback position allows 
the head to scan the paper 
again, this time playing back 
the information as the student 
sees the illustration. The 
sound Page sells for $299. 
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Handy digital 
A digital clock with hands? 
Made by LiquidCrystal, Inc., 
for Bulova, this electronic 
clock displays the hour digi- 
tally and the minute by a pul- 
sating light moving around the 
permanently etched minute 
marks. Mirrors? Nope. Face is 
a single 81-square-inch con- 
ductive “cell.” 


Pen-set clock 


Making a note of the time is 
easy with this Quarza digital- 
clock desk set. Inside the wal- 
nut base are the digital elec- 
tronics necessary to keep time 
accurate to within five seconds 
a month. A liquid-crystal dis- 
play reads out time directly. 
Price: $200. Cox Electronics 
Systems, Salt Lake City, Utah. 


Digital stopwatch 


No hard-to-read dials on this 
stopwatch. The Harper Accu- 
split is totally electronic, dis- 
playing elapsed time, down to 
a hundredth of a second, on 
easily read digital displays. 
Split and time-out features 
make it ideal for all sporting 
events. It's $175 from Tafco, 
401 First St., Los Altos, Calif. 
94022. 
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Plastic canoe 


There's only 75 pounds to 
portage with this new ABS 
plastic canoe—complete with 
built-in cooler and storage 
compartments—but it has a 
capacity rating of 940 pounds. 
The 17-footer shown costs 
$299; others start at $279. 
Whitewater Canoe Div., Box 
278, Indianola, lowa 50125. 


Runabout 


For cruising, towing skiers, or 
just plain fun, it's hard to beat 
the new Super Caprice 15, say 
the MFG Boat people. The 
deep-V-hulled craft has a 
beam of 77 inches, a max ca- 
pacity of 1420 pounds, and 

an hp rating of 85. $1469 
buys one in wild plum, orange, 
or gold. MFG Boat Co., Union 
City, Pa. 16438. 


Lightweight jacket 
Hate wearing life jackets? The 
Hurricane Vest may be for you. 

At 15 ounces, it's the lightest 
CG-approved flotation device 
around, claims the maker. It 
has adjustable shoulder and 
side straps, and is reversible. 
Price: $17. Maker: Empress 
Corp., 1144 S. San Julian, Los 
Angeles, Calif. 90015. 


Jet tow 

Swimobile—that's the name of 
this eight-foot, 80-pound jet- 
propelled craft that tows you 
through the water at up to 
eight mph. It has twin jet 
pumps and an air-cooled four- 
cycle Briggs and Stratton en- 
gine. Price: $329.50. Minijet 
Sportscrafts, 122 E. 42nd St., 
New York, М.Ү. 10017. 


Three-point hydro 

A little over two sheets of ply- 
wood form the hull of the 
eight-foot, 64-pound Tiny Ti- 
tan. She'll handle up to a 20- 
hp outboard. Plans for the hot 
little hydro are $8.50; frame 
kit, $59. From Glen L Marine 
Designs, 9152 Rosecrans, 
Bellflower, Calif. 90706. 
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Easy-reader 

Big problem with depthfind- 
ers: They're tough to read in 
bright sunlight. Now Raytheon 
has one with LEDs that are 
easy to see in the sun (or at 
night) and last 10 times long- 
er than ordinary bulbs. Fath- 
ometer measures depths up to 
60 feet and costs $165. From 
the Raytheon Co., Lexington, 
Mass. 02173. 
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More rollers, new designs, and 
power-loading equipment make trailers 
easier to use, kindlier to the boat 


PS Guide to the New BOAT 


XE BOATING ‹ 


By JIM ROE / PS Boating Editor 


A boat trailer is the mobile mari- 
ner’s magic carpet. It’s his ticket to 
boating in a variety of waters any- 
where his car will haul one of the 
popular medium-size boats. Between 
times, it provides storage, saving him 
costly slip fees. 

What to look for in a trailer? Easy, 
damage-free launching and loading, 
trouble-free hauling. There are lots 
of new ideas in the ’73 boat trailers, 


Author recommends power winch for 
heavier boats. Superwinch, here, oper- 
ates safely with remote line controls. 


so let's preview what is being offered 
and why. To assist you, on a follow- 
ing page is a guide to representative 
irailer sizes and prices in a number 
of nationally distributed brands. 

Rollers and more rollers. This 
is the fastest-growing trend. When 
I got my first boat trailer some 10 
years ago, it had six or eight keel 
rollers, and movable bunks for the 
remaining hull support. Today, some 
trailers have no bunks at all, and 
support the entire hull on a compli- 
cated assemblage of rollers. I count- 
ed 64 on one trailer! 


You can attach Powerwinch to trailer 
hitch with adapter plate. Then you can 
winch trailer up bank from the water. 


m bedded rollers. 


For a big one: Trailex four-axle TX-4000 
hauled this 7800-pound sailer 1500 miles 
from Ohio to Cape Cod and return. Frame 
is made of extruded anodized aluminum. 


Bass-boat trailer, Gator's Deluxe O60, 
has flat bed with keel rollers, padded 
cradles. Bow stop is built "to keep your 
boat out of your car's back seat.” 
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'The reason: It's a lot easier to roll 
a boat onto a trailer than to slide 
it. Another good reason, particular- 
ly at the rear of the trailer, is to help 
center the boat on the trailer even 
in crosswinds or current, or when 
handling is imperfect. Hinged brack- 
ets bristling with rollers gently guide 
the bow to its center position. 

How do you arrange the rollers to 
give proper hull support? There are 
almost as many answers as there are 
trailer makers. 

James Olney of the Trailex Com- 
pany in Canton, Ohio, was the first 
to use rollers—he incorporated wash- 
ing-machine wringer rolls in boat 
trailers in the late '40s. Today, his 
Trailex trailers have a pattern of 


, closely spaced keel rollers. Bunks 
БЄ supporting the hull from the transom 
| forward for several feet are still there, 


but are fitted with up to eight im- 
Obviously, Olney 
points out, the more rollers you have, 
the less weight there is on each, and 


! ` the boat rolls more easily. 


Bunks without abrasion. Hols- 
claw, another long-time manufactur- 
er, uses another system. With closely 
spaced keel rollers, there are side 
bunks at the stern and just forward 


TRAILERS 


from amidships. Twin sets of rollers 
extend from either side of a bunk. A 
single bunk has 15 attached rollers. 
Holsclaw’s Bill Miller explains: 

“А boat should be supported along 
the keel and the chines. We have 
made the longitudinal rollers fully 
adjustable in and out, and up and 
down, and placed them close togeth- 
er to properly support the boat. ‘This 
roller system allows the boat to be 
loaded and unloaded easily, and 
eliminates possibility of the padded 
bunks gathering dirt along the high- 
way, causing abrasion on the hull.” 
The adjustable rollers will accom- 
modate different hull shapes, from a 
flat bottom to a deep V, on the same 
trailer. 

A strong exponent of going all the 
way with rollers is Calkins, a maker 
in Spokane, Wash. A mixture of 
paired keel rollers, low-mounted tilt- 
ing guide rollers at the rear, and 
paired hull-support rollers from stem 
to stern do the job. Rollers are of a 
size designed to climb the strakes 
of a lapstrake hull. O. C. Calkins 
says that the roller system is de- 
signed so that up to 80 percent of 
boat weight is supported (or self-sup- 
porting) on the keel rollers and rear 


With a little practice you can drive right up. Alloy’s keel rollers and toggling side rollers guide boat into place. 


centering and transom rollers. 

It’s not unanimous. Only a few 
companies feature 100-percent roller 
support in their entire line. Some 
long-time trailer manufacturers feel 
that the keel rollers, aided by pad- 
ded and adjustable cradles, offer the 
best support for the hull. 

Obviously, a padded cradle 
snugged against the entire length of 
a hull gives better-distributed sup- 


All-roller system on Calkins trailers 
features wide rear entry with no exposed 


port than even the same cradle fitted 
with a half-dozen rollers that concen- 
trate the weight at those small points. 
Builders who use padded cradles usu- 
ally equip such trailers with levers 
that raise and lower the cradles, fa- 
cilitating loading and unloading, 

and reducing friction. 
My own first trailer, a husky Ga- 
tor, used this system. It was designed 
Continued 


bare metal to damage the boat. Most of 
the weight is supported on keel rollers. 
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Max. 
Brand and Boat Carry List 
Model Length Cap. (Is) Tire Size Price 
ALLOY 
F.144 14" 400 4.80x8 2-ply $ 175 
F-158 15 B00 4,80x8 4-ply 219 
F-1825 18' 2500 8.00 x 10 10-ply 480 
F-2340T 23, 4000 6.50 х 13 6-ply 828 
V-2448T 24° 4800 8.00 x 10 10-ply 1101 
BOYER 
500 D 14' 500 4.x8 2-ply $ 206 
900 D 16' 900 4.x8 4-ply 277 
1500 D 18' 1500 5. x 12 4-ply 368 
2200 DVT 18° 2200 5,.x8 AT 562 
2400 DVT 20° 2400 4.x124T 672 
2800 20" 2800 5.x 124T 685 
CALKINS 
BC-14 15' 1200 4.80 x 8 $ 250 
BC-16 17' 2020 6.00 x 13 355 
W-18 19° 2800 Е-7.8 x 14 585 
W-19 20' 3240 G-7.8 x 14 690 
T-19 20 4600 6.50 x 13 -935 
T-21 22' 5600 E-7.8 x 14 1005 
DT-22 23" 7080 E-/.8x 14 1230 
DT-24 25' 7880 L-7.8 x 15 1360 
ОТ-28 28 10580 8.00-14.5 1800 
| ү i t E. 
GATOR 
119 13' 300 4.80 x 8 2-ply $ 126 
156-S 16' 900 4.80x8 4-ply 299 
167-D 17' 1200 4.80 x 12 4-ply 316 
278 18' 1600 5.30 x 12 6-ply 473 
284 19' 1800 6.00x9 8-ріу 581 
285 21' 2500 F-7.8 x 14 "D''-8-ply 773 
298-5 24' 5000 F-7.8 x 14 "D''-8-ply 1378 
HOLSCLAW 
D-700 16' 700 4.80x8 B4-ply $ 190 
C-900 16’ 900 480x8 B 4-ply 252 
D-1475 17' 1500 5.30 x 12 C 6-ply 383 
D-1700-18 18' 1700 6.50 х 13 B 474 
0-450-17 17' 2300 »70x8 В 4-ply 532 
D-475-20 2 2600 5.30 x 12 B 4-ply 633 
C-4000 22' 3600 20.5 x 8:0-10 C 6-ply 918 
B-5000 25' 4400 20.5 x 8.0-10 D 8-ply 999 
س س ص‎ 
LITTLE DUDE 
340 14 350 4.80 x 8-A $ 139 
748 15 700 4.80 x 8 176 
1048 16' 1000 4.80x8 232 
2062DC 18’ 2000 6.50 x 13-C 499 
2368DC 20" 2300 7.75 x 14 565 
5068TDC 25' 5000 7.75 x 14 906 
ROAD RUNNER 
A14-4 14’ 400 4.80x 8 4-ply 
AV15-11 15' 1100 5.70x 8 4-ply 
AV16-15 16' 1500 5.30 х 12 6-ply Мо 
AV17-20T 17 2000 5.70x 8 4-ріу list 
AV18-35T 18^ 3500 6.00x 9 6-ply prices 
A20-22 20" 2200 7.50 x 10 10-ply 
A22-25T 22" 2500 5.70x 8 6-ріу 
AV24-55T 24 5500 7.50 x 10 10-ply 
SHORE LAND'R 
SS-148F 14" 800 4.80x 84-ply $ 153 
55.1613В 16’ 1300 6.50 x 13 4-ply 292 
55-1713 17' 1300 5.30 x 12 PY 320 
SS-V-1720LR 17 2000 20 x 8.00-10 8-ply 385 
55-1925 19° 2500 7.7.5 x14 6-ply 459 
$S-1930T 19° 3000 6.50 x 13 4-ply 573 
SS-I-2135T 21' 3500 6.50 x 13 6-ply 721 
TEE NEE 
300 13' 300 4.80x 8" $ 135 
500 14" 500 4.80 x 8” 169 
800 W/C 15' 800 4.B0x B" 215 
1000 W/C 16' 1000 5.70% 8" 266 
1400 W/C 17 1400 5.30 x 12" 348 
TV-1900 18’ 1900 6.50 x 13" 545 
2400 2l 2400 4.60 x 12" 615 
3500 22' 3500 6.50 x 13" 866 
4500 23° 4500 7.75 x 15' 1320 
TRAILEX 
TX-505 14 500 4.80 x 8 2-ply $ 270 
TX-700 15' 750 4.80 x 8 4-ply 310 
TX-1100 16’ 1200 5.70 x 8 4-ply 475 
TX-1700 18' 1800 5.7/0 x 84-ply 680 
TX-2400 2015' 2400 20.800 x 10 6-ply 890 
TX-3000 221 3000 20.800 x 10 6-ply 960 
TX-4000-2X 23' 4000 20.800 x 10 8-ply 1260 
TX-4000-3X 23’ 6000 20.800 x 10 8-ply 1485 
TRAIL-R-CRAFT 
GTH 14 14" 1000 4.80x 8 $ 174 
HF 15 16' 1500 4.80 x 12 279 
V 16W 1614’ 2070 6.50 x 13B 391 
V 18T 1835" 2700 7.75 x 14B 491 
V 18TA 1815*' 3200 5.30 x 12 563 
HV 20TA 21° 4140 6.50 x 13B 699 
5000 7.75 x 14B 1161 


to carry our 22-foot Thompson outboard. Since we had 
twin 75-hp Johnsons hanging on the transom and built- 
in tanks for 65 gallons, this was a heavy boat to load 
and trail. The Gator did it well. 

One major trailer manufacturer told me his company 
is looking into several aspects of the roller question. 
"We're not convinced that rollers exclusively give the 
hull support we think it ought to have, particularly for 
aluminum hulls, because of the pressure at specific 
points. However, our people haven't done enough work 
with these questions yet to decide. 

“At the Chicago trade show," he continued, “we heard 
that some boat companies, even fiberglass makers, 
would be reluctant to maintain their guarantees with 
that type of support. Whether it's true or false, you 
have to take a long look to decide whether you're chang- 
ing from the best support method, which we presently 
believe is with cradles. Of course, if you ink a roller, 
you find out how many square inches of support you 
are getting." 

But another reason rollers have come on so strong is 
their adaptability. Tee Nee’s Nick Roman says: “First, 
we were looking at this type of trailer for use as a deal- 
er's work trailer in the yard, one on which he can load 
any type of boat, any hull design with a minimum of 
adjustments. It supports the hull at many, many points 
—at no point is it being abused.” Roman adds that 
loading and unloading with rollers is 75 percent easier 
“jf you can imagine that much difference." 

Fitting the hull types. Most hull styles can be fit- 
ted with a “conventional” trailer. Nick Roman notes 
that a cross-section on a conventional trailer is straight 
across. “Тһе deep-V hull takes a different design of 
trailer. The cross-section is dropped. We call it a drop- 
center channel. It fits the contour of the V and provides 
a lower center of gravity. 

“Some cathedral hulls, with three or four keels, won't 
take a deep-V trailer. The fenders will hit the sides of 
the dropped channel. It will take a conventional trailer. 
Bass boats? They’ll take conventional flat trailers," 
Roman asserted. 

Some manufacturers are making a special bass-boat 
irailer designed to fit the relatively narrow and shal- 
low cathedral hull of this popular boat design. Gator 
has come out with a deluxe bass-boat trailer, and next 
year will probably offer two models specifically for 
bassers. 

Axles and hubs. “Except for a new single-axle job 

[Continued on page 159] 


Aluminum Trailex trailers can be altered by simply adding 
or removing rollers, bunks, and in some cases extra axles and 
wheels. Use of T slot and T bolt permits size adjustments. 


Turning the steering wheel of a typical auto- 
mobile causes the pitman arm to swing to one 
side or the other. That movement is trans- 


mitted through the intermediate rod and tie 
rods to the steering arms, which turn the 
wheels. The tie rods can be adjusted, in or 
out, for proper toe-in of the front wheels when 


the car isn't moving. When the car moves 
forward the toe-in disappears as looseness in 
the linkage disappears. Steering linkage should 


be inspected regularly. 
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How sharp are your automotive diagnostic skills? 
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Test them with this quiz, fifth in a series 


By RAY HILL 


Car pulls to right 
while underway 


А month ago you bought a 1971 
sedan from a used-car dealer. The 
price was right, the car was clean and 
looked good. You thought you had 
gotten a good deal. But now you're 
not so sure. 

The car doesn't want to travel in 
a straight line. If you relax your 
grip on the steering wheel for even 
a moment while underway, the car 
immediately shoots to the right of 
the road. Constantly wrestling the 
steering wheel is not your idea of 
fun, so you decide to track down the 
cause of your automobile's head- 
strong behavior. 

First, you inspect the wear pattern 
of each tire. If the left tire was 
wearing evenly but the right tire 
was worn more on the inside than on 
the outside, this would indicate that 
toe-in on the right front wheel was 
not correct. Inspection reveals that 
both tires are worn evenly and still 
have plenty of tread. There’s no 
vibration at any speed, so that 
means wheel misalignment is prob- 
ably not the cause. 

Next, you check tire pressure. 
Lower pressure in the right tire than 
the left could cause the right tire 


to drag more, making car pull 
to the right. Your pressure gauge, 
however, indicates that both tires 
are inflated to the psi recommended 
in the owner's manual. 

A weak spring on the right side 
could cause the problem, too. Be- 
cause the right front of the car would 
sag more than the rest of the car, 
more weight would be transferred to 
the right side, creating more drag. 
But this, you find out, isn't the 
cause of the problem: Parking the 
car on your level driveway, you mea- 
sure the vertical distance from the 
center of both outside headlights to 
the ground with a tape measure. 
Both measurements are the same. 

Another possibility is that the 
right tire is smaller than the left. 
Two tires, each made by a different 
manufacturer, may be stamped with 
the same size but still not have the 
same diameter. The only way to be 
sure is to stand both tires side by 
side on a level surface and see if 
one.is higher than the other. You 
don’t have to go to this trouble, 
though. When you bought the car 
you put new rubber on all the way 
around. All the tires are from the 
same maker. So uneven tire height 
is ruled out as a possibility. 

You run back over the list of pos- 
sible causes in your mind. But you 
can't think of anything overlooked. 

What's the most likely cause of 
the problem? 
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Answer 


There’s a good chance your car 
was in an accident before you 
bought it. Although visible damage 
was repaired, the frame was 
thrown out of alignment in the ac- 
cident and not repaired. The solu- 
tion? Have a body shop check it, 
and realign the frame if it's bent. 

Continued 


A frame bent like this can cause a 
car to pull to right. In cars without com- 
plete frames, a severe body dent behind 
the front wheel can cause car to pull. 
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Your саг pulls 
left when you apply 
the brakes 


After a leaking wheel cylinder 
caused replacement of the brake 
shoes in the left front wheel, you be- 
gan noticing that the car drifted to 
the left when you applied the brakes. 
Removing the left front brake drum 
and reinspecting the brakes, you 
find that the rebuilt wheel cylinder 
isn’t leaking and that the new brake 
shoes are installed and adjusted 
properly. After putting the drum and 
wheel back on, you take the car out 
for a test drive. When the brakes 
are applied, the left front wheel still 
pulls to the left. So you decide to 
look elsewhere for the cause of the 
trouble. 

First you check tire pressure. If 
the left front tire was low, the car 
might not drift to the left while driv- 
ing because the crown in the road 
would stop it. But because the low 
tire would present more surface area 
to the road when brakes were ap- 
plied, it could cause the car to drift 
left. This theory, however, is knocked 
in the head: Both tires have the 
same factory-recommended psi. 

If the tie rods and ball joints were 
worn, they could cause the problem, 
because when the brakes are applied 
the worn joints and rods would al- 
low the relative position of caster 
and camber to change. Jacking the 
car up you discover the tie rods and 
ball joints are in good shape. So 
that’s another theory down the drain. 

A different tread design on the left 
tire than on the right could cause 
the problem by causing the left tire 
to adhere more to the road when 
brakes are applied. A bald tire on 
the right and a new tire on the left 
could also cause it. But that’s not 
so in your case. Both tires have the 
same type of tread, and plenty of it. 

Then it hits you. You wonder why 
you hadn’t thought of it before. The 
right brake drum is probably full of 
dust. The dust acts as an anti- 
friction agent, and when the brakes 
are applied the new clean shoes on 
the left grab more strongly than 
those in the right brake drum— 
causing the car to drift to the left 
when the brakes are applied. The 
theory is sound. But it’s not appli- 
cable in your case. The right wheel 
cylinder is free of dust. 

A loose bearing on the left wheel 
could be the culprit. But jacking the 
car up and checking the bearings, 
left and right, for play reveals none. 
Both wheels spin freely. So you 
figure the problem isn’t caused by a 
bad bearing nor by faulty bearing 
adjustment. 
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Entrapped air in the right front 
brake line could be the culprit. You 
bled the left front line when you re- 
built the left wheel cylinder. But 
the brake pedal isn’t spongy, and 
fluid level is where it should be. So 
you assume that the right brake line 
is okay. The only way to check for 
sure is to bleed the right front line 
and see if bubbles come out. But 
you don’t think that’s necessary un- 
til you’ve at least exhausted all of 
the other possible causes that you 
can think of. 

If your brakes were self-adjust- 
ing, a possible cause could be that 
the right adjuster is adjusting norm- 
ally but the left adjuster is adjust- 
ing too tight, so when the brakes 
are applied the left shoes contact 
the drum before the right shoes do, 
causing a momentary pull to the 
left when the brakes are applied. 
Your brakes, however, are not self- 
adjusting, and are adjusted correct- 
ly—so that theory is not applicable 
either. 

If your car was old, and you used 
low-quality brake fluid, you might 
consider the possibility that the 
left hose had become contaminated 
and deteriorated to an extent that 
its diameter was restricted more 
than the diameter of the hose on the 
right. 

If that was the case, when the 
brakes were applied the left brake 
would be slow to release, and that 
would account for the car pulling to 
the left. However, your car is only 
a year old, you take good care of it 
and use high-quality brake fluid— 
so a contaminated hose is really an 
outside chance here. 

What’s causing the car to pull to 
the left? 


Answer 


When you rebuilt the left front 
wheel cylinder and replaced the 
brake shoes in that drum, you 
caused the problem. The new 
brake shoes have a higher friction 
coefficient than the old shoes. 
When replacing brake shoes on 
one front wheel, the shoes on the 
other wheel should be replaced, 
too. 


3 Car wanders on 
bumpy roads 


When you're driving over bumpy 
roads your car’s steering becomes 
spongy and the car wants to wander. 
You suspect bad shocks. 

To check, you stand on the front 
bumper and jump off. The front end 
bounces only once and then stops. 


That means the shocks are probably 
okay. If the car had bounced up and 
down several times, that would have 
indicated weak shocks. You try the 
jumping test from the rear and the 
same thing happens; the car only 
bounces once. 

How about the springs? Inspect- 
ing them with a flashlight, you can 
see no cracks or excessive distortion. 
When the car is parked on a level 
driveway all four corners of the 
vehicle are an equal distance from 
the ground. And when you’re driv- 
ing over bumpy roads the springs 
don’t bottom out, which they’d do if 
they were weak. So bad springs 
aren't causing the wandering effect. 

What's a likely candidate? 


Answer 


Worn and loose ball joints are 
the probable offenders here, caus- 
ing the car to wander. Worn ball 
joints are dangerous. They should 
be replaced immediately. 


When ball joints are loose they can 
let wheel travel from side to side. This 
travel, exaggerated in drawing above, 
causes car to wander on bumpy roads. 


Excessive play in 
steering wheel 


In order to turn your manual- 
steering car left or right you must 
turn the steering wheel an excessive 
amount before the wheels respond. 
Thinking that the steering-gear ad- 
justment is too loose, or the steering 
gearshaft isn’t adjusted tight enough, 
or is badly worn, you follow service- 
manual procedures and inspect them. 
They’re okay. And steering linkage 
isn't loose or worn. 

Next, you check the front wheel 
bearings for play. But they’re ad- 
justed properly, so the cause of the 
problem isn’t there. The steering 
arms aren’t loose at the knuckles and 
the ball joints aren’t worn. 

What’s the most likely cause of 
the problem? 


Answer 

The bolts that hold the steering- 
gear housing to the frame are prob- 
ably loose. When you turn the 
steering wheel the steering box 
moves out the distance of the loose 
bolts before the wheels turn. Loose 
steering-box bolts are extremely 
dangerous. If all the bolts work 
loose or break while you're driving 
down the highway, you'll suddenly 
find yourself without any way of 
controlling your car. 

Excessive play in the steering 
wheel should always be investi- 
gated and corrected immediately. 
The culprit may be nothing more 
than a steering gear that needs 
tightening. Then again, it may be 
something much more serious. 


Vibration at a 
certain speed 


Two weeks ago you were almost in 
an accident. Another car was pass- 
ing a truck and headed directly to- 
ward you in your lane. You had only 
two choices—a head-on collision or 
the ditch. You chose the ditch. 

Fortunately you bounced across 
the ditch and back on to the road 
without injury. You stopped, yelled 
a few unprintable epithets at the in- 
sane driver who had disappeared, 
and then looked over your car. There 
were no dents or scratches that you 
could see, so you climbed back in 
the car and drove home. 

On the way, you notice that be- 
tween 50 and 55 mph the car vibrates 
violently. When traveling above 55 
or below 50 there is no vibration. It 
occurs only within that five-mph 
range. 

There are several likely candidates 
that could be causing the vibration: 
one or both front wheels out of bal- 
ance, one or both rear wheels out of 
balance, worn ball joints, worn uni- 
versal joint, or misalignment of the 
transmission output shaft to the 
drive shaft. 

There's one other candidate, too. 
And because the vibration happened 
just after running off the road, 
there's a good chance that this one 
18 guilty of causing the trouble. What 
item is it? 


Answer 


When you went off the road and 
bounced across the ditch, there's 
a good chance you bent the drive 
shaft. But a bent drive shaft is bet- 
ter than a head-on collision—any 
day. Automobile parts can be re- 
placed. You can't. 


Tires squeal 
when turning 


Driving on a road filled with pot- 
holes, you hit one with such force 
that the front shocks bottomed out. 
But you still had front wheels. 

Now when you make a left or right 
turn, even at slow speeds of 15 or 
20 mph, your tires squeal as if you 
were sliding around a curve too fast. 
The squealing definitely isn't a re- 
sult of excessive speed and only 
happens when you turn. What's caus- 
ing it? 


Answer 


Toe-out alignment during turns 
isn't correct. That's why the tires 
squeal when you turn, even if 
you're not traveling fast. 

Remember that pothole you 
locked horns with? It probably bent 
a tie rod or steering arm, most like- 
ly the tie rod (it’s not as strong as 
the steering arm). 

solution? Have the wheel align- 
ment checked; replace the tie rod 
or steering arm if necessary. 


D 


Inner wheel during a turn is at a 
sharper angle (C) to the car frame than 
outer wheel (B). This allows it to travel a 
shorter radius than outer wheel. 


7 Excessive tire wear 


There’s no vibration that you can 


detect. And your car steers and | 
handles acceptably. But the inside | 
of the right front tire is wearing 


more than the rest of the tire. 
What’s causing it, and what should 
be done about it? 


Answer 
Excessive camber is the cause. 


The solution is to have the wheels | 


realigned. If the tire is worn badly 
it should be replaced. Proper 
wheel alignment and tire balancing 


are very important for smooth, safe 
driving. 

Improper wheel alignment can 
ruin a set of new tires in a very 
short time. After even a minor 
front-end accident, it’s a good idea 
to check wheel alignment to make 
sure it’s still okay. 


Most cars use positive camber: Tops 
of wheels tip out from vertical (exag- 
gerated here). When wheel loses camber, 
as at left, excessive tire wear results. 
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What makes coffee coffee-er, houses cozier, 


breathing easier? 


Its SUPERSPRAY 


Babington nozzle atomizes liquid film directly into drop- 
lets. Result is very fine, uniform spray. 


Conventional atomizer sprays in solid tulip pattern: this 
breaks into streamers and random-size droplets. 
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By SIMON DRESNER 


І. a basement workshop in suburban McLean, Va., 1 
watched anxiously as my host held up a small, hissing 
glass sphere nestled in a beaker of kerosene. He struck 
a match, brought it into the sphere’s spray pattern, 
and—whoosh!—a_ four-foot-long tongue of flame shot 
across the room. Incredibly, the half-inch glass ball 
had turned into a dragon-like flame thrower. 

And more wonders were to come. I was looking at an 
ingenious and revolutionary new invention-a device 
that can spray just about any liquid with complete 
ease and utter uniformity, and can generate, if desired, ` 
a mist as fine as cigarette smoke. wy- 

Its inventor, Robert S. Babington, calls his brainchild 
a nebulizer. Based on an entirely new engineering prin- 
ciple, it has already solved many difficult spray prob- 
lems, and promises to have exciting future applications, 
including: 

9 A simple, efficient oil burner that can never clog, and 
gives more even and more complete burning because of 
the very uniform spray. 

€ An emergency field burner that can digest any fuel 
from syrupy diesel oil to thin kerosene or gasoline. 

€ An insecticide fogger about 10 times more effective 
than present models-and at least 10 times less pollut- 
ing as well. 

e A life-saving mist generator for patients suffering 
from asthma, emphysema, and other severe respiratory 
diseases. 

9 A humidifier that can blanket a room з a cloud 
of vapor-in minutes. 

® A spray for soup and tea concentrates that can pro- 
duce dry, powdered products. 

€ A spray for perfumes. or fragrances to add realism 
to exhibits. 

9 A spray for coating coffee oil onto powdered coffee 
to give it a freshly ground flavor. 

9 A precision, waste-free paint sprayer for assembly- 
line products. 

The Babington nebulizer is basically a glass sphere 
a half inch or so in diameter, with one or more thin 
slots cut into it. The liquid to sprayed is allowed 
to flow over the surface of the ball as a thin, uniform 
sheet. When air under pressure is pumped into the 
sphere, it passes through the slots and blows the film 
of liquid that is directly over the slot into a fine spray. 
The six-foot-long cloud of spray spewing from the tiny 
glass sphere must be seen to be believed. 

For Babington, a former top engineer with INASA's 
Apollo space program, necessity was the mother of in- 
vention. “When my family moved to the Washington 
area," he says, “my wife and children developed all 
kinds of respiratory allergies, such as hay fever. The 
first thing the doctor said was to get a humidifier. So I 
installed a simple wick-type evaporative plate humidi- 
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" Impactors—small balls in front of slots—shatter droplets 
5 after they are formed, reducing particle size of spray. 


Spray spurts from lab nebulizer as air under pressure Aerosol produced by model with impactors is smokelike—so 
shoots through slot in glass sphere, atomizing thin liquid film. fine it glances off a mirrors surface without wetting it. 


"Flamethrower'' spouts huge gout of Model of home oil burner works fine Surface tension is key to basic concept: 
burning kerosene from simple nebulizer. using primitive parts like aquarium pump. It stretches liquid film thin. 
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Hose over shrouded nozzle yields su- 
perfine mist or fog. Kink in hose is delib- 
erate; it traps larger particles, 


fier in my heating system, but it 
didn’t put out anywhere enough 
moisture. As I’ve always been a do- 
it-yourselfer, I started to build my 
own humidifier. While tinkering with 
my home aquarium one day, I used 
the tiny aquarium compressor to 
bubble air through some air stones. 
I got the same fizzing action that 
you get on top of a glass of car- 
bonated beverage. I thought some 
such device might work just as well 
as my home plate humidifier.” 

The idea develops. He batted 
the idea around with a friend, and 
they put some pinholes in a length 
of plastic aquarium tubing and con- 
nected it to the air pump. “Under- 
water, we just got streams of bub- 
bles," he recalls, “but when we lifted 
it out of the water, the film of water 
that remained on the tube slid down 
over the pinholes, intersected the air 
stream, and we got a very nice fog.” 

It took Babington nearly six years 
to develop his discovery into a us- 
able, patented, profitable device. 
“After you get a new idea,” he says, 
“the immediate enthusiasm is high. 
But within weeks, it drops way off 
and you have to be very persistent 
to pursue it. It requires about two 
percent inspiration and 98 percent 
perspiration to follow through." At 
first, he continued to work full time 
for NASA and the AEC, while bury- 
ing himself in his basement work- 
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Mist tent—for treating respiratory ail- 
ments—is enclosure with hose inside. 
Mist is so fine patient would stay dry. 


shop late into the night. Тһе device 
seemed so promising that he made 
the big decision: He quit his job, ob- 
tained the help of a glass blower and 
a patent lawyer, and began working 
day and night to perfect his inven- 
tion. 

Babington explained to me just 
how his nebulizer differs from con- 
ventional atomizers or garden-hose 
{уре sprayers. "In a conventional 
perfume-type atomizer or spray 
gun," he said, "the liquid is sucked 
up and then forcefully broken up by 
the total pressure of the gas." Bab- 
ington showed me some high-speed 
photographs of conventional nozzle 
sprays and pointed out where the 
liquid first forms a tulip or film-like 
cone, which then breaks into stream- 
ers, or ligaments. The ligaments 
shake apart into randomly sized 
droplets (see photos, p. 102). But 
forcing a liquid through a tiny ori- 
fice takes energy. Breaking it up in- 
to streamers and droplets takes more 
energy. 

"In my device," says Babington, 
*the liquid flows gently over the sur- 
face of the sphere, with no energy 
expenditure. This thin film is rup- 
tured by passing air through it, so 
that I can make droplets directly 
from the thin film without going 
through the tulip and ligament 
stages." 

To demonstrate, he held up his 


basic device, a glass ball welded to 
the end of an air tube, with a second 
glass tube over the ball to flow the 
liquid down over it. The entire de- 
vice was suspended within a beaker 
to catch the liquid overflow. “If we 
spread the liquid right at the North 
pole of this ball,” he said, “it will 
spread over the ball in a thin film, 
like a stocking pulled over a darning 
egg. It's a wetting phenomenon that 
is determined more by the surface 
tension of the liquid than by its vis- 
cosity. This turns out to be quite an 
advantage, because although the vis- 
cosity of different hydrocarbon liq- 
uids varies greatly-crude oil is 
much more viscous than gasoline- 
their surface tension is pretty much 
the same. They're all good wetting 
agents, which is why they're all good 
lubricants, regardless of how thick 
they are. Consequently, I can create 
a uniform spray with the least vis- 
cous to the most viscous hydrocarbon 
liquids." 

If it pours, it'll spray. “The de- 
vice will spray anything that wets 
the glass,” says Babington. “I’ve 
burned every kind of fuel, including 
crude oil, even with 50 percent wa- 
ter. This includes kerosene, diesel 
oil, heating fuels, paint thinner, lac- 
quer-I haven't found a hydrocar- 
bon liquid that I couldn't spray and 
couldn't burn. 

“The military have looked at the 
device for use as a field generator 
that could burn any handy fuel- 
they wanted to use whatever type of 
fuel was available. Trucks and cars 
use gasoline, some trucks use diesel 
fuel, aircraft use JP4 or JP5. They 
wanted to be able to throw any kind 
of fuel into this burner, thick or thin, 
in hot or cold weather. As you know, 
some fuels become very thick in cold 
weather. When you try to force a 
viscous liquid through a conventional 
nozzle, vou need a brute-force tech- 
nique. With my device, if I can pour 
it, no matter how thick, then I can 
spray it." 

Shrugs off dirt. 'The military al- 

[Continued on page 162] 
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Through observation port, Babington watches his spray- 
nozzle humidifier working inside heating duct (detail at right) 


in his home. Experimental model atomizes about 15 gallons a 
day, enough to keep his whole house comfortable. 


Plastic Bike 
Breaks the 
Weight/Price 
Barriers 


It's a bicycle breakthrough.... 
a 17-pound 10-speed for under $100. 
And it's American-made, at that 


By A. J. HAND 
PHOTOS BY ORLANDO GUERRA 


T a about a 17-pound bike today and chances are 
it’s an expensive, limited-production, track racing bike. 
No brakes, a single gear . . . stripped to the bone. Things 
are changing though. Soon – maybe as early as August 
—youll be able to buy a 17-pound bike of another 
breed: Priced under $100, complete with 10-speed gear- 
ing and caliper handbrakes. Mass-produced in America 
out of plastic. 

When I examined a prototype of this Original Plas- 
tic Bike early in March, its plastic chainwheel, chain, 
brakes, and derailleur weren’t ready. Neither were the 
proposed alloy rims and cotterless cranks. But even 
with substitute components in place—most of them 
heavy steel—the bike weighed in around 21 pounds. 
This is about as light as any 10-speed at any price. 

How is it made? In the bike I saw, the frame, forks, 
and handlebars were all made by injection-molding a 
special foamed formula of G.E.’s Lexan. Front and rear 
hubs and the freewheel were also molded Lexan, but 
did not appear to be foamed. By the time the bike 
reaches full production, its makers will be using a 
large family mold that can cast frame, forks, and bars 
simultaneously —along with all the plastic components 
in multiples of eight. This means that for every bike 
made, they’ll have seven extra sets of components. 
These they’ll sell to other bike makers. 

This molding system has several advantages: Color 
goes right into the plastic so no painting is required. 
Serial numbers are inset deeply into the frame. Any at- 
tempt to remove them would ruin the bike. Labor costs 
are way down. The makers estimate they’ll have about 
a buck and a half in labor costs in each bike. 

Yes, but will it hold up? Anyone familiar with 
Lexan shouldn’t worry about the strength of this bike. 
The stuff is just about unbreakable. In tests, the frame 
has supported thousands of pounds without damage. 
The plastic hubs have been tested for 3000 continuous 
miles without signs of wear . . . without lubrication. 

The prototype I saw wasn't a working model. I didn't 
get a chance to ride it. I doubt the Lexan will have the 
lively response of butted Reynolds tubing, but most 
buyers will be happy to give up that feel for the savings 
in weight and purchase price. If you're one of them, you 
can get more information on the Original Plastic Bike 
from Original Plastic Bike, Inc, 200 Garden City 
Plaza, Garden City, N.Y. 11530. 05) 
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Prototype of the Original Plastic Bike is an easy-to-lift pack- 
age for its originator, Joseph Sorrity. Although this prototype 
had many steel parts, final model is scheduled to have plas- 
tic frame, forks, handlebars, gears, chain, hubs, and derailleur. 
Rims and cranks will be alloy. 


Plastic hubs at front and rear are 36-hole wide-flange type, 
fully interchangeable with those on standard 10-speeds. They'll 
run with steel axles and plastic ball bearings, and like the pro- 
posed plastic chain will require no lubrication. Gearing on the 
10-speed will be wide-range with 47 and 52 teeth on the chain- 
wheels and a freewheel cluster with 14, 17, 21, 26, and 31 
teeth. That gives you a very low low gear. 
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PS' New Guide to Great Science 


Here are nearly 300 great 
vacation spots where you 
can see top collections and 
exhibits in seven fields of 
interest with special appeal 
to Popular Science readers 


By HERBERT SHULDINER 


Dia you ever see a World War II 
fighter plane up close, a 1903 White 
Steamer, or John M. Browning’s 
original gas-operated machine guns? 

If you haven’t, here’s where to find 
them when you're traveling around 
the country on vacation this year. 
The editors of POPULAR SCIENCE 
have selected nearly 300 science and 
technology attractions in the United 
States and Canada. Over one-third of 
them are free, and the majority of 
the others charge nominal admission 
fees. 

While many of these places show 
things from the past, quite a few are 
as up-to-date as your morning news- 
paper. One such place is the Ala- 
bama Space and Rocket Center in 
Huntsville: Dr. Wernher von Braun 
calls it the best facility of its kind in 
the world. You can see a giant 
Apollo-Saturn V moon rocket there 
that is as long as a football field. 

We've divided the nearly 300 
places into seven categories—each 
represented by a distinct symbol 
shown in the key at the bottom of the 
map. You can find the places that 
interest you by picking out the ap- 
propriate symbol nearest your home, 
or the area you're visiting. 

Then turn the page to look up the 
exact location in the index. Where 
possible, we've shown when the facil- 
ities are open, along with their fees— 
and whether they require advance 
notice. 

If you want a large 18-by-26-in. 
version of the map at right, with a 
listing of all the attractions on it, 
there is a coupon on page 109 along 
with information on how you can 
get such a map plus a copy of the 
Rand McNally Atlas specially print- 
ed for PS readers. 

The folded map 15 designed to fit 
in your glove compartment for easy 
access as you travel. Together with 
the popular Rand McNally Atlas it 
makes a great idea kit for novel vaca- 
tion trips. 
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Nearly 300 places across North America are pinpointed on this 
map by seven symbols to direct you to your special interests 
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Want a 

giant-size copy of 
this map? Turn the 
page for details 
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that offer great stopovers for vacationing readers 


100. Tex.: San Angelo — E. H. Danner Mu- 122, Mass.: Springfield — Springfield Armory 
seum of Telephony, 2701 S. Johnson St. Museum, Federal St. $1. 

Closed Sat., Sun. Free. 123. Mo.: Jefferson City — Missouri State Mu- 

101. Vt.: Bellows Falls — Steamtown Founda- seum, State Capitol Bldg. Closed Christ. 
tion, Rte 5. $3.95; child, $2.50.* mas. Free. 

102. Vt.: Shelburne — Shelburne Museum. 124. N. Y.: Hion — Remington Gun Museum, 

May 15-Oct. 15. 3.50; child, $1.50. ` Hoefler Ave. Free. i 

103. Vt.: Windsor — American Precision Mu- 125. Okla.: Claremore — J. M. David Gun Mu- 

seum. July 1-Oct. 31. $1; child, 75¢. aum aes N Lynn Riggs Bivd. Closed 
4. B. С.: Ft. Langley — B. C. Farm Machin- ristmas. Free. 

97 зр Д weley Е 126. Pa.: Intercourse — Pa. Rifle Museum, 

105. N. S.: Baddeck — A. G. Bell Natl. Historic $1; child oe Mon., Sept. 1-June 1. 
AN ee O: Open Ар мом соса Tar (Utah Ogden — John M. Browning Mu- 

A x ЖУН Er | ne d seum, ashington 

106. cepe Бн — Bell Homestead, Tu- у». Wisc.: Milwaukee — Milwaukee Public 

Su tela Heights Museum, 800 W. Wells St. Closed major 

107. Ont.: Elliott Lake — Nuclear and Mining hols. $1; child, 254. 142. Fla.: Sarasota — Bellm's Cars of Yester- 

_ Museum, Hwy. 108.* day, 5500 N. Tamiami Trail. $2.34; 

108. Ont: Kingston — Pump House Steam child, $1. 

Museum, 23 Ontario St. Open June 4- ES 143. Ga.: Hamilton — Hamilton on the Square 
Sept. 15. $1 family membership fee. Antique Auto Museum, $1; child, 754. 

109. Ont.: Kirkland — Museum of Northern TRANSPORTATION 144. Ga.: Stone Mountain — Antique Auto Mu. 
o 20 Duncan Ave.* xd | seum. $1; child, 50¢. 

110. | Springs — Oil Museum of Can- 129. Ariz.: Scottsdale — Hall of Flame, 3626 145. tlk: Petersburg — New Salem Carriage 
ada. орап May 15-Oct. 15. 75¢; child, Civic Center PI. $1; child, 35¢. Museum, Rte. 97 So. Open May 1-Nov. 1. 

| аба 130. Ark.: Morrilton — The Museum of Auto- 804; child, 4 

111. Sask.: Regina — Telorama, 2350 Albert mobiles, Petit Jean Mountain. $1.50; 146. Ill.: Union — Ill. Railway Museum, Olson 

|... St. Closed Christmas. Free. child, 75¢. Rd. Jun.-Sept., daily; May, Sept., Oct., 

112. Sask.: Saskatoon—Western Development 131, Calif.: Bishop — pes R. R. Museum, weekends. Free. 

Museum. $1; child, 504, 25¢. 324 Grove St. Closed Thanksgiving, — 147. ind.: Elkhart — Hubbard Hill Museum, 
Christmas, New Year. Donation. Rte. 19.* 

ee 132. Calif.: Costa Mesa — Bri Cunningham 148. ind.: Kokomo= Elwood Haynes Museum, 

— : Automotive Museum, E. Baker St. | 1915 S. Webster St. Closed Mon. Free. 

WEAPONRY Closed Mon., Tues. Men $2, women 149, Ind.: Terre Haute — Early Wheels Muse- 

113. Ark.: Berryville — Saunders Museum. 22 $1.50; child, 504. um, 817 Wabash Ave. Closed Sat., Ѕип., 
Open Mar. 15-Nov. 15. 75¢; child, 25¢. 133. Colo.: Colorado Springs — El Pomar Car- hols. Free. 

114. Ark.: Eureka Springs — Miles Mountain riage House Museum, Lake Ave. Closed 150. Kans.: Ashland — Santa Fe Museum.* 
Museum, Hwy. 62. Open Apr. 1-Oct. 31. Mon. Free. 151. Kans.: Hesston — King’s Antique Car 
$1. 50: child, 504. 134. Colo.: Denver — Veteran Саг Museum, Museum, Hwy. 81. Closed Mon. $1; 

115. Ark: Rogers — Daisy Intnat'. Air 2030 S. Cherokee St. Closed Sat. aft., | child, 50¢. 

Museum, Hwy. 71 South. Closed sk Sun. Free. 152. Ky.: Louisville — Сапа Railway Mu- 
Sun., hols. Free. 134. Colo.: Denver — Forney Transportation seum, Upper River R 

116. Conn.: Hartford — Conn. State Libr ary Museum, 1416 Platte St. Closed Christ- 153. Maine: Bar Harbor — Seal Cove Automo 
Museum (Colt Firearm Collection), mas. $1.50; child, 70£, 30¢. Án | bile Museum.* 

Capitol Ave. Closed Sat. aft., Sun., els. 135. Colo.: Golden — Colo. Railroad Museum, 154. Maine: Boothbay — Boothbay Railway 

117. Conn.: New Haven — Winchester Gun 17155 W. 44 Ave. Closed Christmas. Museum, Rte. 27. Summer, open daily; 
Museum, 275 Winchester Ave. Closed 90£; child, 35¢. spring & fall, weekends. 754; child, 504. 
Sun., hols. * 136. Colo.: Manitou Springs — Colo. Car Mu- 155. Maine: Kennebunkport — Seashore Tee 

118. D. C.: Washington — Natl. Rifle Assn. seum, Hwy. 24W & Hwy. 24Bus. Week- ley Museum, Log Cabin Rd. Open Apr. 1 
Firearms Museum, 1600 Rhode Island | ends only Oct. 15-May 1. $1; child, 35¢. Oct. 31. Free. 

Ave., N.W. Closed Easter, Christmas, 137. Conn.: E. Haven — Branford Trolley Mu- 156. Md.: Baltimore — B&O Transp. Museum, 

New Year. Free. seum, 17 River St.* Pratt & Poppleton Sts. Closed Mon., 
119. Fla.: N. Miami — Holbrook Arms Muse- 138. Conn.: Manchester — Antique Auto Mu- ` Tues. $1; child, 50¢. 

` um, 12953 Biscayne Blvd. Closed Sun., seum, Slater St. Closed weekends Sept.- 157. Mass.: Brookline — Museum of Transpor- 

Mon. $1. June. 99¢; child, 50¢. 3 1 tation, 15 Newton St. Closed Mon. $1.50; 

120. Ш.: Rock Island Arsenal — John M. 139. Conn.: Warehouse Point — Conn. Electric child, 75g, 25¢. 

Browning Memorial Museum. Closed Railway Assn., Rte. 140. Closed Christ. 158. Mass.: Sandwich — Ae ee gee Plantation, 
Mon., Tues. Free. _ mas. 75£; child, 504. Grove St. May 1-Oct. 15 

121. Ky.: Ft. Knox — Patton Museum of Cav- 140. Fla.: Daytona — Mus. of Speed, U.S. 1.* 159. Mass.: шш — A Auto Mu- 
airy and Armor. Closed Christmas, New 141. Fla.: Ft. Lauderdale — Gold Coast RR, seum, Rte. 20. Open Apr. 1-Nov. 30. $1; 
Year. Free. 811 S.W. 34 St. Closed Sun. $2; $1. child, 50¢. 


SPECIAL OFFER TO POPULAR SCIENCE READERS 


What-to-see Travel Map. Get your own giant 18-by-26-in. copy of 
the 1973 Popular Science Travel Map (even more detailed than 
the map printed in this issue), plus the listing of 285 science and 
technology attractions (as they appear on these pages) folded to 


a convenient size for the glove box of your car. 


Both for only $2.25. You'll see the Rand McNally atlas alone sell- 
ing for $2.95. But you can get it and the 1973 Travel Map of 
Science Attractions for $2.25 postpaid. Clip coupon or write to 
address below. 


How-to-get-there Road Atlas. For 1973, 
Popular Science offers a remarkable atlas ' 
at a bargain price. This new Rand McNally 
atlas has 128 pages, measuring almost 11 
ру 15 in., plus added features: 

e 185 city and metro maps — many a full 

page or more 

e Large state maps — they fill 65 pages 

e Canada in detail — national map plus 
the 10 provinces 

e Mexico with mileage chart — new for '73 

e 17 National parks — placed with states 

e U.S. mileage chart and map — 84 cities 
tabulated 

e Index to cities and towns — 28,000 place 
names listed by state or province 

e Motor, game, fish laws; tolls on roads, 
bridges; and more. 
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A steep bank prevented Hill's party 
from carrying canoes ashore one night, so 
they tied them to trees at water's edge. 


The canoe is a very stable craft and 
can be tilted considerably before it will 
capsize, as author demonstrates here. 
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For easier handling when paddling 
alone, your canoe should be loaded so 
the bow floats slightly above stern. 


You can get back in a water-filled ca- 
noe. Trick is to position body so weight 
is equal over gunwales—and climb in. 


"ame E 


н 


= 


CANOE 
CAMPIN 
—rich 


adventure 
on a budget 


Rivers aplenty—plus modern 
equipment. Daniel Boone 
never had it so good 


By RAY HILL 


PHOTOS: BY JOHN FLANNERY 
AND AUTHOR 


VW. put our canoes into the water 
at the little town of Green River, 
Utah. For the next five days, we pad- 
dled and floated 130 miles down the 
Green River to the mighty Colorado, 
explored old settlers’ cabins, Indian 
ruins, and historic outlaw hideouts. 
We ate lunch beside an erupting gey- 
ser, slept in tents, cooked our meals 
over wood fires and a small portable 
stove. 

And we absorbed the magnificent 
scenery—the river itself, the rugged, | 
mountainous landscape, the ever- 
changing desert through which the 
river winds. During the whole time 
we didn't see anyone other than the 
four members of our party. We felt 
civilization slipping away, and our- 
selves growing a little closer to the 
Earth. 


A cooking pot can be used to bail out 
canoe. Or you can paddle water-filled 
craft (right) to shore and empty it. 


Uer тагата DL rT LEEREN 


То get into canoe safely, grasp both 
gunwales, put one foot in the boat near 
the centerline, and lift other foot in. 


You can do it, too. In fact, it’s the 
kind of adventure you can expect 
when you go canoe camping. There 
are thousands of scenic rivers and 
lakes all over the U.S. and Canada, 
many within easy driving distance of 
where you live. You can find out 
about them from your state’s Parks. 
Recreation and Travel Commission 
Office and the Canadian Travel Bu- 
reau in Ottawa, and you don’t have to 
be an expert at сатріпе – ог canoe- 
ing. 

Getting started. If you’re a back- 
packer, you probably have most of 
the gear you need already — except 
the canoe. If vou're not a backpacker 

Continued on page 148 


Current flow can be stronger close to 


shore when the river is low-making 


downstream travel quicker there. 
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ol e 
Hill fills his canoe with driftwood for 
campfire. His party camped farther down- 
stream where there was no wood. 


If you run aground and can't push off 
with your paddle, get out and shove. 
Wear your lifejacket, grasp canoe firmly. 
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Boiling is a must if you're going to 
drink river water. Even though it may 
look clean, it can be contaminated. 


To eat lunch together on the water 
you can lash canoes together and drift— 
if the water's calm and there are no rapids. 


This is one of the reasons why you 
should boil it. Hill's group passed this 
dead animal in the water on fourth day. 
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Split Gable Offsets for Privacy 


qma 


You can order plans several ways 


Lenape study plan ($1) is spec sheet with additional informa- 
tion to help you decide if house fits your needs and site. V- 
PAC Guide ($2) is catalog of all plans in series, plus building 
tips. One set of blueprints, $25; three sets, $35. Remit to PS 
Vacation Plans Service, Box 622, Princeton, N.J. 08540. 
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Architect Robert Martin Engelbrecht 
calls this the Lenape. It’s third in our 


plans series with the V-PAC Council 


Shrewdly zoned for vacation guests, this house is 
sliced down its ridgeboard and the halves offset to 
create a protected deck at front and rear. That 
third bedroom (at back) could be omitted if you’d 
prefer a larger deck area adjacent to the kitchen, 
with a rear entry behind the utility room. 

The zoned plan lets this compact house perform 
as a much larger structure. The front hall gives 
quick access to all active areas with no traffic bot- 
tlenecks. The bath includes an extra lavatory for 
double efficiency. The inevitable mud, sand or 
snow track-in is minimized by the protected entry. 


-The back bedrooms, removed from the bustle, 


share a deck through patio doors. Similar doors, 
up front, expand the living room right past the 
fireplace chase to encompass the larger deck. 
Windows are placed to offer views in all direc- 
tions, yet maintain privacy and adequate wall 
space for furniture. Sloping ceilings follow roof 
lines to give an airy, open feeling.—Al Lees 


LAMP 


The original calculator—dressed in mod 
colors— makes a novel base for a table lamp 
... It’s an easy weekend project 


By HAL and BARB SCHELL 
DRAWING BY HANK TOMKALSKI 


Т зыш portable calculators уоц'уе been hearing so 
much about aren’t a new concept—the ancients toted an 
abacus with them for similar purposes. True, these 
weren’t electronic—but lightning computations could be 
made by flicking counters along rods in a frame. 

Since the abacus has shed light on many problems 
over the ages, we deemed it an appropriate lamp base— 
and set out to design a doubly functional unit. The re- 
sult 1s as colorful a lamp as you'll ever make. And kids 
never tire of playing with the movable counters, creating 
ever-new color patterns. 

We found our counters at a bead shop, already drilled 
for stringing. They're 114”-dia. wood disks. We made 
another lamp using cork floats of a similar diameter, but 
their ball shape required a wider frame; we prefer the 
proportions possible with the flatter beads. 

For the counter rods, we used bicycle spokes, but 
3/16" coat-hanger wire would do as well. You need 
eleven 8 5/16" lengths to duplicate our design, and 
there are seven counters on each—five on one side of 
the stile, two on the other. 'This is the authentic abacus 
you may have seen Chinese laundrymen use. They'd 
start a computation with all counters pushed to the out- 
side; each righthand counter has a value of five. 

Construction and assembly are simple. Note how 
the wiring is concealed within the wood frame. One ver- 
tical member is grooved (on table saw or with router) 
about 34” deep. The lamp wire is pressed to the bottom 
of this groove; a matching strip of wood is glued on top, 
flush with the surface of the frame (or drill a 14” hole 
through the full length of this frame strip before miter- 
ing the ends.) The wire is then fed through a slot hack- 
sawed in the side of the brass nipple. 

After painting the counters a variety of bright colors, 
“string” five of them on each rod, slip the rod through 
the center stile, add two more disks, then poke each end 
of the rod into a snug hole in the frame members; secure 
each with a dab of epoxy when assembly is complete. 
You glue and nail the mitered corners just as you would 
a picture frame. 

'To keep the unit slim yet stable, we scooped out the 
underside of the base by moving the block over a table- 
saw blade projecting 34". Drill two clearance holes 
into this dadoed area; glue and screw the abacus to the 
base with 114" screws driven up through the dado. Ran- 
domly turn a half-dozen 1" screws into the dado area, 
letting them protrude 14”. Melt five pounds of lead 
and fill the recess flush. 

We made our own shade from 1/16” plastic panels 
assembled with flat lace and coat-hanger wire. 
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STORAGE WALL Doubles 
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Line ‘em up at edge of your yard (left) to block an eyesore or create a 
friendly visual barrier along your neighbor's patio. You saw these units, last 
month, in the background of our Barbecue Deck. If your privacy problem s 
at a corner, set units at right angles (above). Where ground is perfectly 
flat, they sit on skids of 6-by-6s or railroad ties. 


Adaptability is the hall- 
mark of units that remain 
independent of one anoth 
er. If your lot has too 
much slope for skids, hang 
units between redwood (or 
treated) posts, as sketched 
at left, stepping them 
down hill. 


as Privacy Fence 


Customize two or three units to serve your needs for outdoor 


storage and lot-line screening 


By ROSARIO CAPOTOSTO/ From a design by Jeffrey Milstein 
PHOTOS BY THE AUTHOR/DRAWINGS BY CARL DeGROOTE 


Attractive as these units are, the 
thing that truly recommends them 
for your bulky outdoor storage is 
their adaptable function. The mod- 
ular concept lets you make as many 


units as required to store present 
items and create a visual boundary 
for your yard. If, in time, you need 
more units for either use, you just 
add one or two, stained to match. 


You needn’t even line up the units 
if a privacy fence or windbreak isn’t 
what you want. Each unit is free- 
standing and could be strategically 
located near the activity area it 
serves: a shed for large tools beside 
the garden . . . storage for folded fur- 
niture at patio's edge . . . chemicals 
and sports gear by the pool, as a few 
examples. Materials for the three 
shown cost under $350. 

Framing is 2-by-2 stock, with 
l-by-2s added as nailers for siding 
joints, and to act as shelf cleats. 
Framing can be simplified, if you’re 
in a hurry, since the 5/8” plywood 
skin—intended for application over 
house-framing without any sheathing 
beneath—stiffens the structure as it's 
applied. Our framing permits eco- 

Continued 
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nomical cutting of siding from 4-by-8 
sheets, as shown below. But if you 
cut one-piece end panels, for in- 
stance, omit the vertical 1-by-2s. 

For our siding, we chose fir Tex- 
ture 1-11 with 4"-o.c. grooving. А 
preservative stain is all the finish 
plywood siding requires. The only 
trick in cutting and applying these 
panels is to keep the grooving uni- 
form for appearance. The long edges 
of each T1-11 panel are shiplapped 


MI 


Cut all frame members to length, 
ends beveled where needed. Set rails on 
stiles, knife-mark for end-lap joints. 


Assemble frame with waterproof glue 
(like resorcinol). Use jig of lath tacked 
to plywood to position frame parts. 


Each 4-by-8 panel, ripped full length, 
supplies a side section—but jig depth 
differs for right or left cuts (see plan). 
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Peg-Board lining needs 3/4"-sq. back- 
up strips nailed along 
frames to attach panels, provide spacing. 


to provide weathertight siding joints 
and to insure pattern continuity. If 
vou section panels as shown on the 
sketches, mating joints result. 

Basic framing is identical for both 
shelf and Peg-Board-lined versions, 
but there are differences in cleats 
and nailing strips. 


For quick, accurate assembly, 


make the simple nailing jig shown in 
photo; lay a piece of wax paper be- 
low each joint to keep ooze-out glue 


Cut shoulder kerf on knife mark, then 
switch to dado blade to complete rab- 
bet. Clamped block keeps cuts uniform. 
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Galvanized nails— four per corner— 
complete assembly. Frame is removed 
from jig and set on clamp-held rails. 


rear and side 


Center nailing strips are rabbeted to 


from bonding to the worktable. 

Angled cross pieces for the roof 
frame are cut from 2-by-3s. Cut 
3/8” dadoes to “half-lap” the cen- 
ter nailing strips. Once a frame 1s 
assembled, set it level and check for 
squareness before glue sets; tack on 
temporary diagonal braces to true 
up, if necessary. Brush a liberal coat 
of wood preservative (such as Wood- 
life) on all frame members before 
applving siding. If you use annular- 
ringed galvanized nails spaced 6" to 
8". you can assemble without glue. 
Drive nails through lap joints at an 
angle to catch both edges. 

After sawing off the first side 
pair, as shown in sketches, cut across 
what remains of the panel with your 
saw at 30 degrees to separate back 
and top pairs. One cut gives you 
both edge-bevels; but the paired 
backs will be too wide. Just center 
on frame and trim both edges. 

For each 6-by-6 skid we face- 
nailed three redwood 2-by-6s. Wol- 
manized lumber would do as well. 

Mount hinges flush on door backs 
with FH bolts and nuts. Then rout 
or chisel matching gains in the frame 
to accept both leaf thicknesses. s 
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set into shallow dadoes. On side frame, 
similar strips set in full thickness. 


Pivoting handle has dowel glued in 
front block only. Latch block, 
pegged with machine bolt through dowel. 
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Best site for solar panels is sloping roof that 
faces south. Panels are installed between pump/ 
filter and pool. Water is warmed as it rises slow- 


By TOM BOYD DRAWING BY HARVEY WOOLHISER 


Installation of 30-pound panel sec- 
tions requires only one person. Brack- 
ets prevent movement by wind. 


Black plastic absorbs solar energy even 
on overcast days. Coarse extrusions pro- 
vide maximum exposure for water. 


D... cool water dampen the en- 
joyment of your pool? A water heat- 
er is the obvious answer. When 
Californian Freeman Ford looked at 
the seasonal $150 gas bill for con- 
ventional heaters, however, he said 
no thanks. Instead, the ex-Navy flyer 
acquired patent rights for a solar- 
heater system, modified it, and put 
the sun to work warming his pool. 

Now, after several seasons of tests, 
Freeman is marketing his easily in- 
stalled solar-heating system nation- 
wide. In many locations it can re- 
place a gas heater; in other areas it 
can provide supplementary heat to 
reduce gas bills. Initial cost is some- 
what higher than a gas heater for 
the same pool, but the payoff is the 
gas bills you don't get. 

Basic component of the system is a 
314-by-8- or 10-foot panel made of 


Make the Sun 
Work for You 


No gas costs—with this install-it-yourself 
solar-heating system, nature warms the water = _ 
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sections of black ABS plastic extru- 
sions with a coarse honeycomb 
cross-section. Each panel, in effect, is 
a bundle of flat, black pipes, durable 
and highly effective at converting 
the sun's energy into heat. On a 
warm day, system output is 10,000 
Btu per panel per hour. It even 
works, though less effectively, with 
haze or light overcast. 

Volume heating. Panels are in- 
stalled at a sloping angle, and water 
enters them from the bottom, rises 
through the heating channels, and 
returns from the top. 

Typical heat rise through the 
panels (the difference between input 
and output) is from two to five de- 
grees. That's not dramatic, but the 
system works on the basis of contin- 
uous, high-volume water heating. 

Between sunlight periods, the 
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ly up through the panels. 


solar-heating cycle is bypassed and 
the pool acts as a heat reservoir. If 
the outdoor temperature swings be- 
tween 50 and 90 degrees daily, the 
pool typically gets up to 80 degrees 
and stays there (within one or two 
degrees) day and night. 

Panel area. A decision to use the 
solar heating system should depend 
on the availability of space for the 
panels. Space requirements will vary 
according to the size of the pool and 
the temperature you want. 

In California, where the system was 
first marketed, the rule of thumb is 
to provide an area of solar panels 
equal to at least half the surface area 
of the pool, or 400 square feet of 
panels for an 800-square-foot pool. 
This should keep the pool at about 
80 degrees during the summer 


[Continued on page 168 
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It could make your next party 
the best you ever had 
... Or the last 


Electronic "Lie Detector” 
Tells It Like It Is 


By C. R. LEWART 


к onesty is the best policy—that's 
what people say, but is that what 
they honestly believe? At your next 
party, find out—at their expense— 
with this electronic lie detector. 

In just a couple of short build- 
ing hours you'll have a party gim- 
mick that will create fun and—may- 
be, if your volunteers are less than 
candid— some revelations. 

Although we don't suggest you 
camp on the couch because of some- 


thing the meter reveals about your 


spouse's truthfulness, we can say 
that our lie detector is based on a 
well-observed scientific fact. 

Your electrical body resistance 
changes with the degree of mental 
stress. And, generally, a truthful 
answer is less strenuous than an 
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evasive one. Your lie detector, 
therefore, simply measures this 
small change, amplifies it, and dis- 
plays the differences—for all to see 
—on a meter. 

You're in the circuit. Your body 
acts as part of a bridge circuit at the 
input of the operational-amplifier 
IC. The caL potentiometer offsets 
the bridge to supply a calibration 
voltage point on the meter. 

As your body resistance changes, 
however, so does the voltage across 
the bridge. The IC then detects this 
small change and drives the meter 
to display the result. Output resis- 
tors and diodes are for protection 
and limit the current flow to the 
meter, in case of a whopper. 

Mount the components on a per- 
forated board with hole spacings to 
match the IC socket. Wiring is not 
critical, but keep the leads as neat 
as possible. 


Lettering the meter face is sim- 
ple. Remove the faceplate and glue 
our cutout meter face over the ex- 
isting one; or, if you’ve got spicier 
terms, make your own. 

It's an easy job. You can build 
the circuit in а  3l5"-by-5"-by- 
10" cabinet with a big, legible me- 
ter, as shown, if youre after a 
crowd-pleaser. If you wish, use min- 
iature equivalents of all the compo- 
nents to make a pocket-size unit. 
(We do not have an equivalent 
parts list, but your local electronics 
dealer can make the substitutes.) 

Good electrical contact with the 
victim's skin 1s important. Bicycle 
clips have sufficient gripping power, 
and they won't be uncomfortable. 
Salve to moisten the skin will also 
help—although it's not crucial, and 
it's a nuisance at parties. 

The best type of subject for the 
detector is one who is slightly ner- 


Lying in your teeth? 
No, through your hands: 
Bike clips keep firm con- 
tact with moist palms. 


Soma 


vous and whose hands are partially 
sweaty. All set? Turn the power on 
and the SENSITIVITY half-way up. Ad- 
just the cAL control to the calibrate 
position on the meter and ask your 
cooperative friend to answer a few 
questions truthfully. 

Keep the questions simple at first, 
to elicit yes-or-no answers. Each 
time he answers, you will notice a 
dip in the meter. Adjust the SENSI- 
TIVITY control so the dip reads as 
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R1—47,000-ohm, !^w resistor 
R3—68,000-ohm, yw resistor 
R5,6—3,300-ohm, low resis- 


tor 
R4—10,000-ohm, 15м resistor 
R7—20,000-ohm, Vow resistor 
R9—15,000-ohm, 14w resistor 
R10—22,000-ohm, 15м resistor 
R11—5,600-ohm, Yew resistor 
ic "Ca potentiome- 
r 


PARTS LIST 


— | 
truthful on the meter face. Now, hit 


him with a zinger. Besides the meter 
indication, you'll see how unco- . 


operative your ex-friend can become. 

Even professional lie detectors— 
which measure not only skin resis- 
tance, but also blood pressure, 
breathing rate, and pulse—make 
mistakes and can be fooled by an 
experienced subject. But, at a party, 
with the right questions, who do you 
think they'll believe? 05] 
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R8—100,000-ohm potentiome- 
ter 
D1,2—silicon diode (1N914 or 
Motorola HEP 154) 3 Zac T6. 
IC—operational amplifier got; Imag 
(Motorola HEP C6052P) Ade | 
М—0-50 microammeter Hy 
(Lafayette 99P50429) F UM 
S—SPDT mini toggle switch Elo 
B—39-volt battery 


Misc.—bicycle clips, cabinet 
(Hazelton Scientific) 


Some quick fixes to try 
when your camper or motor 
home won't start or won't go 


By HERBERT SHULDINER 
ILLUSTRATIONS BY RAY PIOCH 


F. more than a year a fleet of rec- 
reational-vehicle service vans has 
been cruising around the country to 
bring emergency aid to disabled 
RVs stranded on our highways. The 
vans are manned by mechanics with 
specialized training to help RV own- 
ers who encounter serious mechani- 
cal difficulties with their rigs. 

I recently spent several days with 
the RV experts who man the Dodge 
service vans, to find out what RV 
mechanical emergencies they most 
frequently encounter-and what tem- 
porary fixes are possible to keep you 
going until you can reach a spot 
where permanent repairs can be 
made. 

One of the men I spoke to was 
Richard Cursi, assistant service 
manager of Dodge’s truck division. 
He told me that the most common 
breakdowns involved the ignition 
system. Other frequent emergency 
situations result from a broken radi- 
ator, heater or power-steering-system 
hoses, fan belts, speedometer cable 
or gearshift linkage; faulty water 
or fuel pumps, blown fuses, carbure- 
tion problems, dead batteries, de- 
fective wiring, and brake difficul- 
ties. 

Cursi says most of these ailments 
can be diagnosed and cured when 
you are out in the rough-if you're 
knowledgeable and carry a basic kit 
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New fleet of service vans launched by Dodge will aid RV 
owners requiring emergency service. RV service experts man- 
ning vans recommend that you carry supplies shown above, 


How to Cope with 


of tools and spare parts. More im- 
portant, most of them can be pre- 
vented by proper maintenance. 

Here are some troubleshooting tips 
Cursi recommends: 

Can't-start tips. Check the 
points, spark plugs, and condenser 
if your rig won't start. Carry replace- 
ments and know how to install them. 
A good way to check breaker-point 
gaps if you don't have a feeler gauge, 
says Cursi, is to use a matchbook 
cover. 'The cardboard thickness gives 
you roughly the right gap. 

Dampness inside the distributor 
cap can also be the culprit when 
your motor home won't start. Wip- 
ing out the inside of the cap with a 
dry, lint-free cloth often helps. 

Faulty ignition wires can also 


cause starting problems. It's a good - 


idea to include some spares in your 
emergency kit. And wrapping in- 
sulating tape around burnt or cut 
spots, if you don't have a spare, can 
help prevent arcing. 

A dead battery, of course, is one of 
the most common can't-start causes. 
Most large RV rigs have dual bat- 
tery setups wired in parallel. Never 
run your appliances off both bat- 
teries simultaneously.  Disconnect 
one battery when camping so that 
you always have a live one to power 
your rig's starting motor. 

What else can drain your battery? 
A broken, glazed, or improperly ten- 
sioned fan belt is a possible cause. 
A defective voltage regulator is an- 
other. The regulator should be re- 
placed at the first opportunity if it 
proves to be the culprit. Carrying 
a spare fan belt can also save you a 
lot of headaches. A broken fan belt 
will not only stop the alternator from 
charging your battery, but the water 
pump from circulating coolant, allow- 


ing the engine to become overheated. 

A malfunctioning starter solenoid 
is another thing that can keep you 
from starting-maybe due to a stuck 
plunger, which can sometimes be 
dislodged by tapping it with a rub- 
ber or plastic mallet, ог a chunk 
of wood if nothing better is avail- 
able. 

These are things that you can fix 
if you're on your own in the sticks. 
However, a faulty starter is probablv 
more than the average RV owner can 
hope to tackle. 'The alternator is an- 
other part that's beyond emergency 
fixing. 

But you can check the connections 
between these parts and the things 
they run. Check for tightness, breaks, 
and corrosion. Breaks can be re- 
paired with a knife and tape. Cor- 
rosion can be removed with a piece 
of emery paper-even with a pocket- 
knife or a nail file. 

Although the can't-start troubles 
are among the most serious emer- 
gencies RV'ers encounter, there are 
numerous other problems that can 
crop up while you're on the road. 

Hose failure. This is one of the 
most frequent causes of this sort of 
trouble. Breaks in radiator and heat- 
er hose can cause loss of coolant, 
making your already hard-working 
rig overheat. Cursi suggests that 
plastic tape wound around a broken 
hose will often hold long enough to 
get you to a station where you can 
buv a replacement hose. 

The power-steering hose is another 
that may fail. It, too, can be tape- 
wrapped to revive and keep operative 
your power steering until you reach 
a service station. You should also 
carry aboard a supply of power- 
steering fluid to replace any that's 
lost before you repair the hose. Use 


right, to cope with on-road emergencies: brake, transmission, 
and power-steering fluids; motor oil, ignition wires, fuses, fan 
belt, plugs, condenser, points, distributor cap. 


Those RV Emergencies 


power-steering fluid only, not trans- 
mission fluid as some people do. 
Transmission fluid can damage the 
hose and the seals in the system, 
Cursi warns. 

Should the gearshift linkage break, 
you may face a more serious prob- 
lem. If a cotter pin has been lost, 


Damaged heater hose 
can be temporarily re- 
paired by winding plastic off. 
tape around (as shown). 
This shogld hold until you 
get to а service. station. 


Wire 


Hold-on clip for throttle-re- 
turn cable can sometimes fly 
it back for control 


until clip can be replaced. 


you can make a temporary fix with 
steel wire. But if a rod or joint is 
broken, you'll need a mate to hold 
the brakes on while you crawl under 
to move the shifter. 

Attach a wire to the shift lever 
(near the transmission) with the en- 
gine dead. Be sure the emergency 
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Rapping a solenoid with a 
rubber or plastic mallet can 
dislodye stuck plunger that 
prevents starting. Or you can 
bang it with a shoe heel if 
you don't have a mallet. 


brake is on and tightly set before 
you crawl under the chassis to at- 
tach the wire. Then stand clear as 
the engine is started by your helper. 
Yank the wire forward for drive, and 
back for reverse. This will enable you 
to get to a repair shop. 

[Continued on page 170] 


Bleeding the brakes can 
correctsponginess. Have some- 
one step on brake pedal while 
you open screw. When fluid 
comes out in steady stream, 
all trapped air has been purged. 


Eight common RV mechanical crises— 
with some ingenious temporary fixes 
you can improvise while on the road 


| 


Can't get into drive be- 
cause gearshift control link- 
age is broken? If you have 
helper to step on brakes, 
you^gan move shifter man- 
ually frm under chassis. 


Gracked or burnt ignition 
wifes are repaired easily with 
tape Мо prevent arcing. The 
patched wires must later be 
replacedMo effect a satisfac- 
tory permanent fix. 


Float in Holley carburetor 
can stick, flooding the en- 
gine. Use а screwdriver to 
close float manually to pre- 
vent excessive gas from 
flowing into the carburetor. 


Ignition problems are most 
common no-start сайѕе. A new 
condenser and Jpóints often 

| help; also wiping out damp- 
ness in the distribütor cap with 
a dry, lint-free gloth. 
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Finish the Bedroom ' of the 


Double bed folds into rear extension 
built on rehinged back doors of our van, 
first shown on last August's cover 


By E. F. LINDSLEY / PS Midwest Editor 
DRAWINGS BY CARL DeGROOTE 


T he entire concept of the PS Dodge Camper Van—as 
presented in our August "72 issue— depends on a light, 
full-length bed that will fold to an exact fit in the rear 
canopy. We found commercial beds either too flimsy, 
too heavy, too wide, or they bent in the wrong places, 
or posed exasperating problems in shortening and rerig- 
ging springs. So we designed and built the bed shown 
here. It's light and rigid, the legs fold automatically, it 
fits—and if you're extra tall you could make it a foot 
longer without any problem. 

Start by cutting the 114” tubular sides to exact di- 
mensions. À tubing cutter leaves a cleaner end than a 


before 


bend: 23 
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Rear windows аге closed permanently with these dogs. 
Unscrew the original toggle latch, install the bent strip, and 
firmly but gently bolt the glass down against seal strip. 


Cold drafts won't give you cold feet if you insulate and seal 
the back. Line doors with two layers of 11%” foam. Cut blocks 
to stagger seams. Cloth tape 4" wide is good around door 
hardware. Seal corners with self-curing rubber caulk. 


saw. Be certain tubes and hole locations on opposite 
sides are identical. Clearances are close; errors will mag- 
nify into serious misalignments when you fold the as- 
sembly. The 114”-angle end pieces must also be precise. 
Note that those tubular webbing supports fit inside the 
end pieces between side members and can be final- 
riveted only after webbing is in place. Thus, in order to 
work out assembly of the corner plates as you go along, 
you should drill and deburr the 3/16” rivet holes in the 
angles and plates, then drill smaller holes for temporary 
sheet-metal screws in the tubing. 

The bent center hinges and leg supports were formed 
by first making a series of small crimps in a bench-size 
sheet-metal brake. The rest of the bend was made by 
muscle power and a little prudent tapping with a hard- 
wood block over a mandrel. We recommend torch an- 
nealing the .09” aluminum, as described in the PS 
plans (see box at end for ordering information). Drill 
the holes clear through after bending so they'll be dead- 
opposite each other. 

Make sure of clearance. With the bed frame tem- 
porarily screwed together, mount the rear-end hinge and 
make a trial installation in the van. This will show you 
any problems or interference with the lower canopy 
structure. You should have about 3/8" clearance on 
each side. Block the frame into level position and mea- 
sure from pivot holes to van floor to determine leg 
length. Leg dimensions will differ if your rear door folds 
down to an angle even slightly different from ours. The 
front legs will be trimmed later to match the finish 
floor. 

We used plastic webbing for the long strips and heavy 
cotton webbing for the cross-pieces. Grommets beef up 
the holes for pan head sheet-metal screws. 

To be sure that all web strips are the same length be- 
tween grommet centers, drive nails in a board and nip 
off the heads. Install grommets in the free end of the 
webbing and slip them over the nails. Snug the strip to 
the matching nails at the other end and push the nails 
through to mark the grommet centers. We cut the grom- 
met holes with a piece of sharpened tubing chucked in a 
drill press. The setting anvil and die come in the enve- 
lope with the grommets. Dope the cotton webbing ends 
with shellac to prevent fraying. 

With the long webbing strips on one support tube you 


Inner door panels of .032" aluminum sheet unite the two 
doors into rigid unit. Pop rivets hold them together. You can 
fit a single sheet, but the curve and tight working space make 
two pieces easier. Outdoor carpet finishes floor. 


Stretched Van Camper 


N°O Grommets 
M*/O Pan-Head 
Screws 2" web. ) 
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Length to fit- 


see fexf. 


can finish assembly of frame end, replacing temporary 
screws with pop rivets. The drawings show which parts 
each rivet holds. 

The other end of the bed is made the same way, except 
the webbing support tube has to be twisted to tighten 
the “bed springs” and clamped while you drill rivet 
holes. Or, you can install the support tube with webbing 


Folding action amplifies misalignments, 
so be careful when drilling rivet and 
pivot holes. Everything must be square 
or bed won't fit with 34” clearance. 
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Pop rivets hold all stationary joints in 
aluminum tubes, angles, and plates. Riv- 
ets at pivots are for checking only. Pan 
head sheet metal screws hold webs. 
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held temporarily, then, after the support tube is in place, 
pull each strand taut, drill holes for two sheet-metal 
screws, and screw down. Add cross-webs last. 

The photos show pop rivets in the various pivot holes. 
These were only for checking purposes. Once sure that 
bed and legs all worked properly, we drilled out the 
rivets and replaced them with [Continued on page 166] 


L3 


Leg lengths depend on exact angle of 
rear platform. Measure from each leg 
pivot to floor after blocking bed level. 
Shorten legs as you finish floor. 


maige Cross Braces. 


Indoors or out, hot water or cold, 
whatever your plumbing job, it's 
easier and cheaper with plastic pipe 


By A. J. HAND / PS Home Workshop Editor 
DRAWINGS BY HANK TOMKALSKI 


Extend Your Plumbing with 


Y ou say you'd like to do your own plumbing around 
the house, but you don’t have the tools or the know-how 
to try? Well, you’ve just lost all your excuses. With to- 
day’s plastic pipe and fittings, you can do nearly any 
plumbing job you want—the easy way—without spe- 
cial tools or sophisticated techniques. No soldering, no 
pipe threading, no fooling with molten lead. 

And to make things even easier, major plumbing 
manufacturers are setting a trend by putting their prod- 
ucts where you can find them—in hardware and do-it- 
yourself stores, racked (as at right) for easy selection 


Installing a mud sink in 12 easy steps with CPVC and ABS pipe 


m First step in any extension job is to tap into your exist- 
M ing hot and cold water lines. If lines are copper, the job is 
easy with a compression T (same size as your copper pipe). 
Turn off water. Cut out a section of copper line equal in length 
to the distance between the shoulders inside the T. Slip the T 
in place in the line and tighten compression nuts. If lines are 
galvanized, remove an elbow and replace it with a galvanized 
T. Work near a union. 


Now you're ready to make the transition from metal 

to plastic pipe. You do so with a transition fitting (Nibco's 
part number 4732-2). To fit it to the T you installed in step 1, 
coat the rubber O ring with Vaseline (don't use ordinary pipe 
dope), slip it into the T, and hand-tighten the nut. Then use 
a wrench to tighten it another half turn. 


) Next comes a coupling: It cements to the plastic end of 
the transition fitting you just screwed in place. This ce- 
menting is done at all plastic-to-plastic joints, but we'll only 
describe it once. Begin by cleaning and softening end of tran- 
sition fitting and inside of coupling. Wipe both pieces dry with 


HOT-WATER TANK 


a clean rag, then brush on a coat of CPVC primer to soften 
plastic. Coat the outside of transition fitting, the inside of 
coupling; then brush a coat of CPVC solvent on both pieces. 
Quickly slip coupling onto fitting and twist a half turn to dis- 
tribute the cement. Check alignment of parts, then hold 15 
seconds. Wipe off excess solvent with a clean rag and check 
for an even bead of solvent around joint. The bead is vital for 
a tight joint. 


A stop and waste valve comes next. It lets you shut off 
4 and drain the new line in winter. Easiest to install is Nib- 
co's 4476. It threads directly onto the same type of transition 
fitting described in step 2. To hook the valve into the line, as- 
semble a transition fitting into each end following step 2. Then 
solvent-weld it into the coupling you installed in step 3. Re- 
member to install the valve with its arrow pointing in the di- 
rection the water will flow. With valve in place, cement an 
elbow (or a coupling if you want a straight run here) onto the 
free transition fitting sticking out of the stop and waste valve. 
Now you can begin your run. This involves merely cementing 
together sections of pipe with coupling, using elbows wher- 
ever turns are required. 


5 То run your lines to an unattached garage you'll have to 
cut through your basement wall, trench out to the garage. 
and cut through the garage wall. It’s best to do this before 
you start the plumbing. Use a carbide-tipped masonry bit in 
your electric drill, or a star drill and hammer, to cut through 
the wall. Photos on page 126 show trenching. 


These valves for draining your new lines are optional. 
If land contours let you slope your trench toward the base- 
ment water source, you can drain the lines at the valves you 
installed earlier. But if you must slope lines downward, away 
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Plastic Pipe 


of the parts you'll need. Assuming local codes allow the 
use of plastic pipe in your area, you're all set. 

То show you how easy plumbing is with plastic pipe, 
we asked Nibco, Inc. (the company with the most com- 
plete line of plastic plumbing supplies) to run through 
a plumbing-extension job from start to finish. The job 
we picked? Installation of a mud sink in an unattached 
garage. You can see the whole job diagramed below. 

We picked this job because it includes about every 
problem you'l ever encounter in an extension installa- 

Continued 
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from the source, install another pair of valves (#4476) as 
shown here. Install them off Ts cemented into the lines, and 
use the same type transition fittings (44732-2) used earlier. 
As shown here, these valves are located below ground and 
drain into a concrete-block-lined dry well. 


Even if you can omit the valves in step 6, you'll need 

this dry well to handle the outfall from sink drain. Dig a 
hole about four feet deep, three feet across. Put a foot of 
crushed rock in the bottom, line walls with concrete blocks. 
Place the hole right next to garage wall, and cover it. 
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When plastic lines are inside the garage апа гип ир to 

mud sink location, your next job is to hook up to sink. This 
requires a conversion from plastic back to copper. The conver- 
sion starts with an adapter (Nibco's 4704), which cements to 
the plastic pipe at one end, has external threads at the other. 
Cement it in place, and lubricate its threads with Vaseline. 
This prepares it for the next fitting. 
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Next comes a compression fitting. The kind you want 
has 14” internal threads at one end, 14” flare fitting at oth- 
er. Turn threaded end onto the lubricated plastic fitting. 


10 Flexible 14” copper tubing runs from flare fitting to 
sink faucets. One end of the tubing must be flared to fit 
the fitting you've just installed. Do this with a flaring tool, a 
device that forces a metal cone into the end of the tubing, 
stretching it into a shape like a trumpet mouthpiece. You 
can buy or rent the tool. Tubing flared? Remove the nut from 
the flare fitting at the end of the plastic line, and slip it over 
the unflared end of the 14” tubing. Slide it down to the flared 
end, screw it back in place on the fitting and tighten with a 
pair of adjustable wrenches. 
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11 Last step on pressure-line installation is to 
hook the 14” tubing to the faucet. Remove brass 
nut, copper tubing ring, and rubber washer from the 
base of the faucet. Keeping them in order, slip them 
onto the copper tubing, and rethread onto the faucet. 


1 Waste pipe is usually made of ABS plastic, 

not the CPVC used in pressure lines. Cementing 
procedure is similar. Use ABS solvent thinner on a 
rag to prime the joints, and use ABS solvent to do 
the welding. Wasteline hookup is simple. It starts with 
a slipjoint adapter (Nibco's #5801-7). One end of 
this threads onto the bottom of the sink outlet. Into 
the other end cement 114” ABS pipe. Then run the 
waste line through the garage wall into the dry well. 
Use standard elbows to make turns. No trap is needed. 
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Standard commercial mud sink like 
this should cost around 40 to 50 dollars 
at a building-supply dealer, complete with 
faucets and a simple plug outlet. 


Bie creer EN E mm E 778 


A tubing cutter works fine on plastic 
pipe, but a hacksaw in a miter box is 
okay. Be sure to remove any burrs at the 
pipe end before solvent cementing. 


a Rented trenching machine 


sy À 


Transition fitting looks like this. Use 
Vaseline on the O ring—not ordinary pipe 
dope. Don't ever tighten the nut when in- 
Stalling these plastic fittings. 


xS. 


pu. 


Keep pipes clean by supporting them 
out of the trench when working outside. 
CPVC pipe comes in 10-foot lengths you 


hook together with inexpensive couplings. 


+. quate 


tion: There's the hookup to existing 
lines, installation of valves, cutting 
through walls and laying lines un- 
derground, installation of drainage 
lines, even construction of a dry well. 
(Since a mud sink wouldn't be used 
year-round-it’s mostly for washing 
garden vegetables and muddy boots- 
we provided for winter drainage and 
didn’t bury our pipes below frost 
line. You could, of course, if you're 
running lines to a heated garage.) 

Plumbing planning. А complete 
diagram of the project you plan is a 
big help. After studying our dia- 
gram and getting acquainted with 
the standard fittings used, you 
should have no trouble with your 
own diagram. Be sure to measure the 
exact distances your new lines will 
travel. Include all the fittings you'll 
need to tap existing lines, install 
valves and fixtures, and to turn any 
corners. Then use your diagram to 
make up a shopping list. 

At the hardware store you can 
dry-fit your materials to assure cor- 
rect size. Plumbing sizes are easy to 
understand once you know that 
they're listed by inside diameter. 
Pressure lines are usually 44” or 34". 
Use the 34" stuff for main distribu- 
tion lines, the 15” size to supply in- 
dividual fixtures. For our mud sink 
we used l5" pipe. 

From here on, your work moves 
faster, and it’s more fun. A job the 
size of the mud-sink installation 
shouldn't take more than a couple 
of hours once you've done trench- 
ing and dry-well work. Let the finish- 
ed job set an hour or two, then 
turn on the water to test for leaks. 
A leak at a threaded joint can be 
fixed by retightening; at a cemented 
joint, cut it out and replace it. 


Mut 


Tunnel for pipes under a 


After leak-testing plumbing 


hole saw can make the hole 
you'll need for the drain line 
to pass through garage wall. 
Use carbide bit to cut into 
masonry walls. 
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quickly digs trench you'll need 
to bury pipes. A rig like this 
can dig БО feet in an hour or 
two, under ideal conditions (no 
rock or roots). 


sidewalk by driving a length 
of 2" iron pipe from the 
trench at one side. Pad driv- 
en end of the pipe with wood 
block to protect it. 


run, go ahead and cover pipes 
with dirt. Note that CPVC 
can't rust underground, and is 
flexible enough to take long- 
radius curves. 


Facts for everyone: 
from beginner to 
old pro. 


The 1973 Recrea- 
tional Vehicle Buyer's 
(Guide by Chevrolet is 
84 pages full of facts, 
figures and full-color 
illustrations. For the 
beginner, there's a 
complete introduction 
to trailering vehicles, 
pickup campers and 
motor homes. For the 
expert, specifications 
such as load limits, 
engine /transmission 
teams, axle ratios, 
cooling systems, tire 
sizes and tread pat- 
terns. | 


to help 


How to pick an RV 
you can live with. 


The Guide can help 
you decide which kind 
of camper fits in with 
your recreational 
plans and budget. It'll 
help you select a type 


mS NE 1 И. 
Апа it will help with 
specifics like floor 
plans, sleeping capac- 
ity, built-ins and 
options, water and 
electrical systems, 
winterizing and cold- 
weather use. 


Articles by writers 
who know what 
they're talking about. 


You'll also find out 
whats new and im- 
portant in the growing, 
changing RV field in 


Chevrolet announces 
a brand-new guide 

buyers Choose 
the right | 
recreational vehicle. 


a series of new feature 
articles for the Guide 
by editorial writers 
from leading RV mag- 
azines: Camper 
Coachman, Wood- 
all's Trailer Travel 
and Motor Home 
Life. 


From travel trailers 
to motor homes with 
stops along the way. 


Our RV Buyer's 
Guide also gives you 
detailed information 
on ordering the Chev- 
rolet car or truck you 
need to tote or tow 


your camper. Speci- 


fications straight from 
Chevy engineers 
cover things you ought 


to know about, from 
horsepower to gross 
combined weight. 


Building a better way 
to see the U.S.A. 


Electrician's hickey (conduit bender) 
bends thin-wall to 414” radius without 
kinks. Get one where you get conduit, or 
try a rental shop. Note how it's lined up 
with ''start" mark on conduit. 


EEN 


Neat butt joint starts with а 14"-deep V 


groove sawed into conduit end. Follow 
up by removing all zinc plating near joint. 
If the zinc melts into your solder joint it 
will weaken the bond. 
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To make a bend past 90 degrees 
you'll have to twist the conduit to clear 
the hickey handle. Remove twist later, by 
clamping the bend in a vise and twisting 
the ends by hand until straight. 


ا 


Enlarge the V groove with a half-round 
file, cutting radius to match the diameter 
of the conduit. A close fit between parts 
is vital for a neat, strong joint. Check 
joint for squareness. 


Thin-Wall 
Conduit 
Stools: 


Bend them up 
yourself 


They're easy to assemble 
with silver solder and 
a propane torch 


By R. S. HEDIN 
DRAWINGS BY HANK TOMKALSKI 


N early everyone can use a stool or 
two around the house. At least one 
of the three shown here should fill a 
need in your home. The two high 
stools are real legsavers in the kitch- 
en or workshop. The low one is a 
fine step stool or kid's TV seat. АП 
three are easy and economical to 
make. 

Frames are ordinary l5" thin-wall 
conduit with silver-soldered joints. 
Silver solder makes for sturdy joints, 
and you can use it with ordinary 
shop tools and techniques. Uphol- 
stered seats are simple, too; they 
give the stools a finished, profes- 
sional look. 

Get the conduit at a hardware 
store or an electrical-supply house. 
It comes in ten-foot lengths and 
costs very little-I paid around 80 
cents a length. 

You make the bends in the thin- 
wall with an electrician's hickey 
(conduit bender). Buy it where you 
get the conduit, or rent one. 

The photos show you how to use 
the hickey. It produces bends with a 
415" radius-just right for the kind of 
work you'll be doing here. Though it's 
not designed to make bends past a 
right angle, a little improvisation 
adapts it to the job. 

How to start. Make a 90-degree 
bend, then slip the hickey back 
along the bend and apply more pres- 
sure. Conduit bent past 90 degrees 
will have to pass by the hickey han- 
dle and so will be twisted slightly. 
To remove the twist, put the conduit 
in a vise at the bend, and pull ends 
until the frame lies flat on the floor. 

Continued 


John Deere 
brings you two-step lawn care. 
Step on. Step off. 


All around the house, around the year, 
your John Deere Lawn and Garden 
Tractor saves thousands of plodding 
steps. Itl! trim your turf on weekday 
evenings and set your weekends free; 
and you can equip it to do more than two 
dozen other jobs. From your comfortable 
seat, you command real farm-tractor 
features with relaxing ease. Enjoy own- 
ing a machine built strong and sturdy 
from hood to hitch, for years of faithful 


service. Find your John Deere dealer 
in the Yellow Pages. He has models 
from 7- to 14-h.p. Financing, too. 


nothing 

ы runs 
| like a 
Deere 


For folder, 

write John Deere, 
Dept. LG, Moline, 
Illinois 61265. 

In Canada, write 
John Deere Limited, 
London, Ontario. 


Handy little Devils 
for nasty little Jobs. 


Scraping . . . caulking . . . whatever the job, 
top-quality Red Devil tools and chemicals 
make it easy! 


|| 


J | 


їйдї! 


| | Red Dawi 
TRAPER 


To prepare a surface for painting, remove 
loose, flaking or blistering paint with a Red 
Devil Paint Scraper. 115 precision-ground 


For sealing openings around door and win- 
dow frames, use Red Devil Caulk. Unlike 
oil-base caulk, it flows on smoothly — and 
may be used under any paint without stain- 
ing, bleeding-through or cracking. It requires 
no priming, and stays flexible for years. 


It's easy... 
with the Devil! 


Red Devil | 


Red Devil Inc. 
Union, N.J. 07083 


HELP 
FOR 
YOUR HOME 


* * * * ox 


For everything to 
fix up and keep up 
your home, visit 


your local 


* * * Ж Ж 


HARDWARE 
STORE 


...a member of 
National Retail 
Hardware Assn. 
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Conduit cuts best with a pipe or 
tubing cutter, but a fine-toothed 
hacksaw works well. Compare bent 
side frames by placing one atop the 
other and bending until they match. 

Stool rails are joined to the side 
frames with silver-soldered butt joints. 
If you’ve never tried silver solder, 
you're in for a treat. It’s strong, easy 
to use, and melts around 1100 degrees. 
That’s well within the range of an or- 
dinary propane torch. Get an ounce of 
1/16” wire solder at a welding supply 
dealer. Get some flux for the job while 
you're there. 

For neat, strong joints, the butts 
should be a tight fit. The photos on 
page 128 show you how to make 
a fast, neat butt. 

Silver soldering. Joints ready 
for solder? Apply the pasty white 
flux to all surfaces to be joined. 
Clamp the parts in position, then 
heat all around the joint with your 
torch. When the flux melts and 
turns clear, touch the solder to the 
joint. Continue heating until the 
solder melts and flows freely into 


Simple jig like this assures proper 
alignment of parts, leaves hands free for 


et a is 


the heat you need to work with silver 
solder. Always use the proper flux for 
silver solder; without it, the solder tends 
to bead instead of flow. 


Ordinary propane torch puts out all 


the joint. Let heat in the work do the 
melting, not the torch itself. 

Let cool, then remove the hard- 
ened flux and clean up the joint 
with warm water and a coarse scour- 
ing pad. Then sand the entire 
frame, spray on a coat of aerosol 
metal primer, and finish with an 
aerosol color of your choice. 

Upholstering the seats. This is 
easy—no needle-and-thread work is 
involved, just some simple stapling. 
Start with either 1” or 2” plastic 
foam for the cushions. Cut it flush 
with the sides of the wooden seat, 
and long enough to lap around the 
front and rear edges. Cut the uphol- 
stery material large enough to over- 
lap the bottom about 1” all the 
way around. Staple it .venly and 
tightly along each edge, then fold 
the front and rear flaps as if wrap- 
ping a package, and staple them in 
place. Use an extra piece of mate- 
rial to cover the staples on the back 
of the backrest. Fasten this piece 
down with decorative upholstery 
tacks. "BH 


soldering. Tack strips of 34” pine to a 
plywood base. Align with a square. 


Upholstered seats and backs are 
screwed to conduit frame. Use 114” 
roundhead screws for best appearance. 
Silver-solder washers to crosspiece that 
supports backrest, as shown in drawings. 


PLUG З." DOWEL 


эе. ROUND CORNERS 
| 
i /o" WASHER (2) 
3 хр! / SILVER SOLDER 
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KONI Super Shocks. 


Engineered to replace standard units 
when improved road-holding, cornering 
and handling are desired. 


Enjoy cat-like traction, with “bolt-on” KONI 
shocks. KONIs give you that extra control, sta- 
bility and comfort at all times. Only KONI's 
competition tested and proven shocks offer a 
patented adjusting feature that will compen- 
sate for eventual wear. 
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NN NN М 
AUR. A А Husky, hard chrome plated steel piston 
_ rod with corrosion resistant finish {7 Inner 
cylinder and shock SE of heavy 
gauge drawn steel УУ Internal piston 
precision machined of solid steel 
and lapped to aircraft tolerances 
Triple sealed inner chamber 
with patented self-expanding 
rod seals that automatically 
compensate for wear 
Long wearing, 
accurately molded 
mounting bushings. 
There is a 
KONI shock for 
your Car. 


For free literature, write: 


KENSINGTON PRODUCTS CORP & 


150 Green St., Hackensack, N.J. 07601 Box 500 Mt. Pocono, Pa. 18344 


| 


For information write 


WOOD ҮТП 


THE QUALITY NAME IN OUTDOOR FOOTWEAR 
CAMPING : HIKING : FISHING : HUNTING 
m JUST KNOCKING AROUND 


From Northern Wisconsin comes a boot as 
great as the great outdoors, Wood N' 
Stream. In leathers tanned to the colors of 
autumn leaves, with that rubbed-in-oil 
feel. Soft and supple, yet rugged and 
strong. Look for Wood N' Stream at local 
shoe, department and sporting goods 


. weint renner 


, MERRILL, WI 54452 (715- 536-5521) 
BE. А Division of Bata Shoe Co., Inc. 
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Probably 
yours, too 
Test drive it 
You'll like it! 


Rislone National Champion- 


ship Racing Jacket only 


$7.95 prepaid. Durable ny 
lon-cotton 
with red, black racing 
stripes. 5, M, L, XL. Send 
check or money order to: 
Rislone National Champion 
Jacket, P.0. Box 457, Bon- 
пег Springs, Kansas 66012. 


THE SHALER CO. 


Waupun, Wisconsin 53963 
In Canada: The Canadian Shaler 
Products Co. Ltd. Ontario 
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Hislone yellow 


Driver glances at 
speed-distance meters 
as signal is beamed at 
rear of car ahead. Buz- 
zer warns him if clos- 
ing speed is unsafe. 
Oncoming car's radar 
can't “blind” his unit. 


SPEED | SIGNAL 


SENSOR 


Car Radar May Save Your Life 


Our station wagon sped rapidly to- 
ward the car ahead. A rear-end colli- 
sion seemed imminent. Suddenly a 
red light near the sun visor began 
blinking; a buzzer squawked a warn- 
ing. As the driver hit the brakes, the 
warning signals stopped. 

Location: а sunny parking lot at 
New York's Shea Stadium. The radar 
beam from our car, however, could 
Just as easily have detected a ve- 
hicle 100 yards ahead on a dark, 
fog-cloaked freeway. RCA Corp. was 
unveiling a novel experimental radar 
for cars. Its goal: reduce our annual 
toll of four million rear-end collisions 
—over 2000 of which end fatally. 

On future cars, a transmitter/re- 
ceiver could be concealed in the grill- 
work or behind a plastic front license 
plate. RCA's prototype is 17 by 8 by 
21% inches. As you drive, the trans- 
mitter beams a continuous 100-milli- 
watt, nine-GHz (billion-cycle) signal 
ahead of you. When this narrow beam 
strikes special passive reflectors on 
the rear of vehicles ahead, the fre- 
quency of the signal is doubled and 


TRANSMITTER 


RECEIVER 


PROCESSOR 


HARMONIC 

FLAT ! 

ANTENNA REFLECTOR 
| 


TRAILING 
CAR 


Front-car reflector 
doubles radar frequen- 
cy. Processor figures 
distance and rates. 


reflected back to the radar unit. 
Measuring the time required for the 
signal’s round trip, the radar calcu- 
lates the distance to the vehicle 
ahead. Alarms sound when the sepa- 
ration distance decreases below one 
car length for each 10 mph of speed 
of the radar-carrying vehicle. 
Frequency-doubling is the key to 
RCA’s system. Two arrays of 128 an- 
tennas-looking like rows of four-leaf- 
clover petals-are etched on the pas- 
sive reflector's printed-circuit board. 
One array picks up the nine-GHz sig- 
nal, a diode doubles it to 18 GHz, and 
the second antenna array radiates the 
signal back. Since highway signs, 
bridges, trees, and other objects can't 
double the nine-GHz signal, radar re- 
ceivers aren't plagued with "ground 
clutter"-false targets normally en- 
countered in highway radar systems. 
RCA believes within five years the 
transmitter/receiver and special re- 
flector could be mass-produced at 
$50-$100 per car. To make the system 
effective, $10 reflectors would be re- 
quired by law for all cars.—John Free 


THE CLUB CAB. America’s Number 1idea 
In pickups this YE all. Dodge makes pickup history by giving 


you 34 cubic feet of extra storage space inside for the things you don't 


want to leave outside. Available in Dodge’s Camper Special option with a wide 
choice of trim. $ 
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` DODGE SPORTSMAN. America's Number 1 
_ selling compact Wagon. Hi-ho, space lovers. 


— Sportsman gives you a choice of seating arrangements for from five to fifteen 
people, front disc brakes, a zippy optional 360-cu.-in. V8, and just about any dh. 
luxury option you can get on a car, from air conditioning to AM/FM radio. | ! 
You can take it with you in a Sportsman. CHRYSLER 
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Turn to Dodge for 
leadership In 
Recreational Vehicles. 


SHORT CUTS AND TIPS 


| FROM HERE AND THERE 


| X25 IN LENGTHS 
AND QUANTITIES SHOWN 


6" DRILL FOR 
GLUE FIT (2) 


7, DRILL FOR 
SLIP FIT 


SLOT FOR 
BOLT LOCK 


GR WING NUT 


4" (2) GLUED 
BETWEEN HORIZONTALS 


6; DRILL FOR 

SLIP FIT 

3%" DOWELS, 

2'OR3' LONG 
Adjustable outlet spotter 


Here's a handy way to locate an 
outlet box when finishing a wall. Cen- 
ter the locator over the box and mark 
the floor at its base (top photo). Slide 
the frame up to proper height. When 
the wall is in place, return the locator 
to the marked position; trace the sec- 
tion to be removed. The hole will be 
perfectly aligned with the outlet. 

ELDRED ADAMS, Fremont, Calif. 


TUAN-LI 


AND CLEANER А 


DANGER АМИН Je 
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wooden stepladder 


B Jar (юл. 

32 GARAGE FLOORS 

4 7 POWER MOWERS 
HE Dieu > MOM 


KLE REMO" 


К mem : 


Two or three toilet-seat bumpers  rubberor plastic bumpers come equipped 
fastened to the edge of a stepladder will with nails for easy mounting and can 
prevent the marks that often result when be easily removed later, if necessary. 
the ladder leans against the wall. These KEN PATTERSON, Regina, Sask. 
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The new Bolens QT-16. It's good 
and quiet. Quiet enough to meet 
the growing tide of anti-noise 
ordinances. But dont let the — eee 


disi 
quiet deceive you. This -- 


is a powerful twin cylin- 
der 16 horsepower 
tractor. With the 
newest power 
components. 

Like hydrostatic 
drive. 4-position 
hydraulic lift. 
Electric attach- 
ment clutch. 

And a power 
locking collar 

that connects 

and releases 

the mower, 
snowthrower 

or tiller with 
fingertip pressure. 


The QT-16 has the performance you 
want for your yard. And the quiet 
youll appreciate from your 
neighbor's yard. So spread 
the word (quietly). 

The QT-16 is here. 

Now. Today. Years 

ahead of the 

competition. 

With the same 

Bolens quality 

you'll find in 

all our tractors, 
mulcher/baggers, 

walking mowers, 

riding mowers, 

garden tillers 

and snow- 

throwers. All 

engineered and 

built to keep 

you a good 

yard ahead. 


BOLENS: 
FMC CORPORATIONS’ 


A good yard ahead. 


Tubing Cutters. 
give “pro” results! 
Quick-Acting Tubing Cutters 
No. 131 — 14” thru 1%” O.D. 
No. 132 — 14” thru 2%” O.D. 
No. 133 — v2" thru 3%” O.D. 
No. 134 — 1%” thru 4%” O.D. £ $ 
Open and close instantly. 4^ 
The most advanced tub- 
ing cutters made for 4^ 
thin and heavy ! 
wall copper, 
brass, and alu- 
minum tubing, alu- 


minum pipe and thin wall conduit. 
Wheels available for cutting plastic. 


Midget 
7 Tubing Cutters 
ı.7” No. 103 154,” turning radius 
No. 104 1114,” turning radius 


For extra-close-quarters cut- 

ting of hard and soft copper, 

aluminum, brass and plastic tubing. 

Dual rollers opposite hardened cutter 

wheel center tubing for smooth, fast, 
accurate cuts. 


3 Tools in 1! 
No. 10 — 14" thru 1" O.D. 


No. 15 — 34s" thru 114” О.р. 


Quickly, smoothly cut 
copper, brass and 
aluminum tubing — 
also thin-wall 
conduit. Have 
handy, fold-in 
reamer with gas 
cylinder wrench key cut into blade. 
For larger capacities (%" through 
418” O.D.) see Nos 20, 30 or 40. Cut- 
ters for plastic also available. 


Free Catalog: Covers the com- 
plete line of famous RIDGID Pre- 
tested Work Saver Tools. Write 
Dept. PS-2, The Ridge Tool Com- 
pany, Elyria, Ohio 44035, U.S.A. 


Ridge Tool Subsidiary 
Emerson Electric Co. 


| 
mm 
IZMIZHSB UN 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Microphone holder 


A hand-held mike 
awkward, it gives uneven tone and 
volume. То make this chest brack- 
et, straighten a wire coat hanger, 


is not only 


and bend it in the middle to fit 
around your neck. Then bend up 
each end so the mike will be held 
8" from your chest. Twist the ends 
together, and suspend the mike on 
a rubber band twisted between loop 
and sidebars. 


Press uncurls prints 


А press that holds photo prints 
in a curve the reverse of their natu- 
ral curl will straighten them in a 
day or so-without cracking the 
emulsion. Cut 1l5"-by-3"-by-1215" 
ends to a 10"-dia. curve, glue them 
to a LlL$5"-plywood base and top 
with sheet tin. Anchor one edge of 
heavy cloth to the press and hem 
pipe into the other. 

M. LINCOLN, Wickenberg, Ariz. 


70,000 RV Owners Can't Be Wrong.. 


If You Own A Trailer, 

Camper or Motorhome 

You Should Join 
The 


The World's Largest RV Owners Club: 


€ DISCOUNTS ON PARK AND CAMP- 
GROUND FEES! 

DISCOUNTS ON RV SUPPLIES & 
ACCESSORIES 

® DISCOUNTS ON LP GAS 

€ DISCOUNTS ON GASOLINE & OIL 
€ FREE TRIP ROUTING SERVICE 
e 
е 


SPECIAL VEHICLE INSURANCE 
SPECIAL HEALTH/ACCIDENT 
INSURANCE 

€ UNIQUE NATIONAL CAMPGROUND 
& RV FACILITY GUIDE AT LESS 
THAN HALF PRICE 

€ FREE MAIL FORWARDING SERVICE 

€ DISCOUNTS ON RV MAGAZINE SUBS 

€ FUN AND FELLOWSHIP AT GREAT 
RV RALLIES AND CARAVANS 

€ SPECIAL BIMONTHLY CLUB NEWS 
MAGAZINE 

€ OUTINGS AND ACTIVITIES WITH 
LOCAL CHAPTERS 


Plus Much More. ... 


DUES STILL ONLY $5.00 PER YEAR 
SEND COUPON TODAY! 


Good Ѕат/Р.О. Box 500/Calabasas, Ca. 91302 


THE GOOD SAM CLUB 
Dept. PS Р.О. Box 500 
| Calabasas, California 91302 
$ 5.00 enclosed for 1 year dues 
| $ 9.00 enclosed for 2 year dues 
| $12.00 enclosed for 3 year dues 
(All rates above contain $1.00 per year 
for club newsmagazine subscription.) 
| Folks: 
Good Sam sounds like a good deal for our rv 
| family. Sign us up right away and rush our 
membership kit which details all benefits 
| above, (Please print carefully) 
Name = 
Address 
| City__ 
| Please check one: 


State Zip 


Mew Membership? Renewal Membership? ____ 


m— ————M 


Јеси Weil 


10 W- iid ۳ I0 W-40 MOTOR Ol 
ONE QUART ‘ .946 LITER _ | | ONE E QUART - 946 LITER 


Special 


Per MILEAGE 


|0 W-40 MOTOR OIL | | 10W-40 MOTOR Oll 
ONE QUART + .946 LITER ш _ ONE QUART - .946 LITER „ 

Sunoco Special takes all the is one oil you can cut in both summer | protection against thickening or 
worry and confusion out of buying and winter— in fact, ail year round. breaking down under heavy-load, 
the right oil for your car. You see, Sunoco Special meets or exceeds high-speed driving conditions. 
Sunoco Special 10W-40 is really the warranty standards of all car So change to Sunoco Special and 
four oils in one. manufacturers. — know you're getting the right oil for 

It does all the work of a 10W, 20, What's more, it ves you extra your car. ..the right oil for all 
30 and 40 motor oil. Sunoco Special re seasons, all driving conditions. 


Sunoco Special. The long mileage motor oil. 
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...A9 YOU BUILD YOU 
BELL & HOWELL SOLID 


COLOR TV! 


For free i 


mail postage-free card today! 


A complete at-home 
learning program in 
home entertainment 
electronics! 


send for free information now about 
this complete, learn-at-home program in 
home entertainment electronics prepared ` 
for you by skilled instructors at Bell & Howell 
Schools. 


Work on this exciting “hands on” project 
integrated into your learn-at-home program! 
As part of your complete electronics educa- 
tion, you build and keep a Bell & Howell 
solid state color television set. This impor- 
tant project gives you valuable “hands 4 
on” experience with solid state cir- 
cuitry—the kind of practical experi- 
ence you'll need to build a successful 
career. 


Attend special “help sessions" ...talk to your 
instructors in person! 

If you'd like some personal advice at any point in 
your program, you can arrange to attend a special 
"help session" and talk over special problems 
with a qualified Bell & Howell Schools instructor. 


Master the most up-to-date 

solid-state circuitry 

As color TV moves more and more in the direction 
of total solid-state circuitry, you'll be thoroughly 
familiar with the most advanced "trouble-shoot- 
ing" techniques for these sophisticated circuits. 


Fix stereo systems... FM-AM radios... 
phonographs . . . tape recorders 

The thorough knowledge of electronics you gain 
from completing this course and building your 
own color TV set will be enough to service almost 
any type of home entertainment electronic device 
—even some that aren't on the market yet! 


Earn extra part time income — 

or start a business of your own! 

The skills you acquire through this unique pro- 
gram can help you earn extra money—or start a 
business of your own in color TV servicing. We've 
helped thousands of people start new careers or 
businesses of their own іп electronics. 


Exclusive Electro-Lab* — yours to keep! 

To make sure you get practical experience with 
instruments used daily by professionals, we've in- 
tegrated into your program three precision instru- 
ments you assemble yourself and keep: a Design 
Console, an Oscilloscope and a Transistorized 
Meter. (See details at right.) 


For Free Information, 
Mail Card Today! 


25-inch 
picture 
(measured 
diagonally) 


Detach postage-paid 
reply card and 
mail today for free 


information about... 


и Bell & Howell Solid State Color TV. Ultra- 
rectangular tube . . . 25-inch picture measured di- 
agonally . . . full 315 sq. inch viewing area. Solid 
state modular circuitry . . . 4 advanced IC’s... 
100 transistors . . . 72 diodes. . . individual plug-in 
circuit boards. Special UHF/VHF tuning features 
. . . built-in self-service components. 


= Design Console Use this to rapidly "bread- 
board" circuits without soldering. Equipped with 
built-in power supply ... test light... speaker... 
patented plug-in modular connectors. 


= Oscilloscope Portable 5-inch wide-band oscil- 
loscope offers bright, sharp screen images .. . 
calibrated for peak-to-peak voltage and time 
measurements . . . 3-way jacks for leads, plugs, 
wires. 


= Transistorized Meter Combines most desired 
features of vacuum-tube voltmeter and quality 
multimeter. Registers current, voltage and re- 
sistance measurements on a large, easily-read 
dial. Features sensitive, 4-inch, jewel bearing 
d'Arsonval meter movement. 


If card has been removed, write: 


An Electronics Home Study School 


PP BEL = Howe SCHOOLS 


4141 Belmont, Chicago, Illinois 60641 


346R3 


N Your Car By RAY HILL | 


Good hints others have used 


· Got а car tip? We pay $25 for each one Science, 355 Lexington Ave., New York, 
accepted. Send it to Car Care, Popular N.Y. 10017. None are returnable. 


ыа etra e a Winnie anA EEE нанмен M NEU NP Aa NM MM 
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Paint studs for visibility 


Whether you're rotating your 
tires, putting on new ones, or replac- 
ing a flat, you'll find that painting 
stud ends with white paint makes 
lining up studs with wheel holes 
easier, Light reflects off the whit- 
ened studs, speeds remounting. 


300008 1/ n 


SSW 2 


Transmission shifting late? 

If so, and your automatic trans- 
mission is vacuum controlled, the 
vacuum line running from the in- 
take manifold to the transmission 
may have a cracked connector, either 


at the transmission or manifold. If 
the connector is cracked, replace it. 


n \ 
Lr 
Bis Ee i 
Ignition switch won't turn while car's parked against curb 


This can occur if your car has a combination steering-wheel lock and ig- 
nition switch on the steering column. Turning the steering wheel left and right 
while twisting the key relieves pressure on the switch, and allows it to turn. 


] 


Rattling gasoline tank 
If you can push the tank up and 
down when it's nearly empty—and 
the bolts and straps that hold the 
tank on are tight—more insulation 


nl 


Installing new heater hoses the easy way 


New heater hoses can be difficult to install because they're stiff. To make padding is needed between the fuel 
them pliable, place them in a pan of hot water for several minutes. Now slip- tank and the body panel. Auto parts 
ping them over their fittings is easier, skinned knuckles less likely. stores or body shops have it. 
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The electric 
witch with 

the fluid. 

transmission 


Look inside GE's new SUPER SWITCH” electric control, 
and here's what you see 

Notthe traditional movable-blade contacts. Not the usual 
spring assembly. Instead, you see a contact capsule that contains 
mercury. The same 99.99999% super-pure mercury used in 
missile and rocket control systems. This liquid metal flows 
within the capsule when the switch handle is tipped, to make 
or break the electrical contact. 

The fluid action makes SUPER SWITCH 100% silent — 
no snaps or clicks. Smooth-working — no moving 
mechanical parts. Smaller . . . easy to install. And so 
long-lasting, General Electric will mail a free replacement 
for SUPER SWITCH if it fails for any reason, in normal 
home usage, within 50 years from date of purchase. 

You'll find SUPER SWITCH electric controls with 
standard or lighted handles, for single or two-switch 
circuits, at electrical departments everywhere. For 
more information — and GE's free illustrated booklet, 
"Handy Tips about Electricity and Wiring" — 
write to Wiring Device Business Dept., Section 6, 

pm | General Electric Company, 
бшш (О 95 Hathaway St., Providence, 
| Rhode Island 02904 


Д GENERAL GO ELECTRIC _ 


SUPER SWITCH mercury & 
contact capsule. Hermeti- 
cally sealed filled with inert 
gas. Inhibits arcing and | 
contacterosionasflowing fi 
mercurymakesorbreaks 4 
electrical Connection. 
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The Seiberling Supreme 
Steelbelt. The tire you 
need to tackle the bumps, 
grinds and shocks of the 
road. Two muscular belts 
of steel cord resist pene- 
trations and impact. Two 
flexible plies of polyester 
cord smooth out the harsh- 
ness of the road. Drive in 
to your Seiberling dealer 
today, and drive out on a 
better road. For the name of 
your nearest Seiberling 
e dealer, call this toll-free 
Ё number: 
о 800-447-4700 
“ (Illinois residents call 
800-322-4400) 
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1e Better Road. 


Eyeing the Stars from Space 
[Continued from page 78] 


Bag of tricks. Rolling over on 
command, like a well-trained pet 
dog, is the most elementary of Co- 
pernicus' tricks. By so doing, it takes 
a bearing on the sun—an initial step 
in star-hunting. Controls slew the 
satellite to point its roll axis at the 
sun, and it rolls again. This time, 
star sensors lock on to preselected 
"guide stars" giving points of refer- 
ence, from which to zero in on a de- 
sired target. 

When the wanted star's light en- 
ters the big aluminum telescope, a 
final automatic “fine-pointing” sys- 
tem takes over. As the focused beam 
of starlight passes through a slit on 
the way to a spectrometer, the slit's 
beveled edges reflect portions of the 
light to photomultiplier tubes, which 
generate “еггог signals" if the beam 
is slightly off center. The signals 
elicit delicate maneuvers to make the 
beam strike the slit head-on, and to 
keep it that way. 

Inside the big telescope's spec- 
trometer, a ruled grating spreads the 
starlight into rainbow-like spec- 
trum, which can reveal the star's 
composition and much else about it. 
Photo cells on movable carriages 
scan the spectrum, to analyze its in- 
tensity at various wavelengths. The 
information is radioed to earth in 
the form of a stream of numbers 
that bare the star's secrets. 

What's next? Even as crewless 
Copernicus orbits the skies, the first 
manned stellar observatory in space 
is going into action. One of our Sky- 
lab space station's many experiments 
will test a small ultraviolet stellar 
telescope, mounted on an airlock in 
the side of the orbital-workshop sec- 
tion, with a 35mm camera to photo- 
graph spectra of the stars. The in- 
strument is distinct from an elab- 
orate solar observatory that forms 
a major part of Skylab, and occupies 
a whole separate section of the space 
station. 

But NASA's most ambitious plans 
for stellar astronomy from space en- 
vision an unmanned orbiting obser- 
vatory whose enormous 20,000-pound 
telescope would have a 10-foot-diam- 
eter mirror surpassing in size even 
Mt. Wilson's famed 100-incher. Cur- 
rently the tentative scheme is to 
launch this Large Space Telescope, 
as it's conservatively called, from the 
Space Shuttle in the early 1980s. It 
would be able to see all the way to 
the edge of the universe. In addition 
to observing the spectra of faint 
stars, it would be equipped to make 
high-resolution photographs of astro- 
nomical objects, from nearby planets 
to distant nebulas. 
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Your life is complicated enough 


we offer 
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Simplicity Manufacturing Company, Inc—Port Washington, Wisconsin 53074 
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tomorrows pipe 


today? 


SENSATIONAL! NEW? 


BRY/ON 


A PRODUCT OF MODERN RESEARCH & TECHNOLOGY 
YOURS EXCLUSIVELY IN 


FILTER PIPES 
Standard $3.95 


with guaranteed bite-proof nylon bit 


Apollo $2.50 


Bowls 
guaranteed 
never to break 
or burn out, 
replaced free 
when returned to 
S.M. Frank & Co., Inc. 
N.Y., М.Ү. 10022 


YELLO-BOLE° 
HONEY-CAKED PIPES 
Standard $3.50 


with guaranteed bite-proof nylon bit 


Nova $2.50 


A #3 ЕЎ iE. h s 


YOU'VE NEVER SMOKED A PIPE 
LIKE THIS BEFORE! 


A MILDER SMOKE! 


A COOLER SMOKE! 


Look for the Brylon display at your favorite tobacco counter. 


The secret of teaching 


M 4! yourself music 


: it may seem odd at first— 

/ the idea of teaching your- 
self music. You might think 
you need an expensive 
teacher to guide you. But 
you don't. Thousands have 
learned with low-cost les- 
sons we give by mail. So 
j | сап you. Choose guitar 
(pick ЧОГУ) piano, spinet organ (two keyboards), 
Saxophone, ‘violin or accordion. 


Our word-and-picture lessons show you exactly 
what to do. And a lot of the songs you start on 
аге familiar songs you've heard before—so your 
own ear will tell you when you have them right. 


Learn more. If 17 or over, send name, address, 
zip for free booklet. List instrument you are in- 
terested in. U.S. SCHOOL OF MUSIC, Studio A155, 
Port Washington, N.Y. 11050. 


ACCREDITED MEMBER MATIONAL HOME STUDY COUNCIL 
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еВ ВЯ s of Law 


Basic rules explained and illustrated by means 
of authoritative texts, study aids, self-tests, etc., 
to make law work FOR you. not against you. 
Not a correspondence course. Write for inter- 
esting FREE booklet—"The People vs. YOU"'— 
for full details at no obligation to yourself. 
Blackstone School of Law, Dept. 175 

307 N. | Michigan. Avenue, Chicago, Ht. 60601. 


LEARN 


MEAT CUTTING 


Train quickly in 8 short weeks ut Toledo 
or а ij, dije Au gis Lord is the nd 
meat buain vm 

HAVE А PROFITABLE MARKET | OF OUR 
OWN! Tim payment plan Available. pie- 


1 ma given. Te nda of 
cessful graduates. "OUR büth YEAR! Send 
NOW for big new illustrated FREE catalog. Мо obligation. 
G.l. approved: sonal SCHOOL OF MEAT CUTTING I NE 
Dept. 51-V Toledo, Ohio 43604 
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Canoe Camping 
[Continued from page 111] 


you still don't need much. The canoe 
will be your biggest investment. Once 
you own it, you're ready to paddle 
toward fun any weekend. Here's 
what you'll need—and need to know. 

For shelter, a module or a light- 
weight nylon tent works well [ PS, 
Aug, 72]. We used both on our 
trip. Sleeping bag? Down is the only 
way to go—for summer or winter 
camping. А down bag can be com- 
pressed very small for packing, left 
compressed for a long time, and up- 
on release will quickly come back to 
its original thickness. 

I always use a three-pound down 
bag. On warm summer nights I peel 
down to my birthday suit and leave 
the bag unzipped after I get inside. 
On cold winter nights I use a liner. 

What about clothing? If it's 
summer and you don't have a tan, 
youll want to wear a long-sleeve 
shirt and pants. For footwear, canvas 
sneakers fil the bill admirably. 
They're comfortable and dry out fast 
when they're wet. 

Don't make the mistake of pad- 
dling all day with your shoes ой. 
Sunburned feet are painful and can 
ruin a canoe trip. А hat is a must. 
А raincoat, light jacket (in case the 
weather turns cold) and a pair of 
sunglasses should also be included. 
To guard against hand blisters from 
prolonged contact with the paddle, 
take along a pair of gloves. 

You can eat like a king while 
you're on the water. Everything from 
applesauce to chicken is available in 
the new freeze-dried and lightweight 
foods. If your local grocery or sport- 
ing goods store doesn't stock them, 
write to the makers at the end of 
this article for complete catalogues. 

To cook the food in areas where 
dry driftwood isn't available or fires 
aren't permitted, you'll need a small 
stove. We took along a Bleuet (avail- 
able in sporting goods stores). It 
weighs less than three pounds, and 
comes complete with a windscreen. 
You'll need water, of course, to drink 
and for meal preparation. If you 
don't pack enough to last the entire 
trip, boil river water for at least 10 
minutes to purify. Never drink wa- 
ter from a river without boiling or 
using halazone tablets to purify it. 

The canoe. Because it's light, 
cartops conveniently, can be paddled 
easily by one person for long periods 
of time, and can be used in very 
shallow water—the canoe is ideal for 
river travel. Prices run from $215 
for a 1015-foot fiberglass Old Town 
canoe to $255 for Grumman's popu- 
lar 17 footer. The size you buy will 
depend primarily on the amount of 

Continued 
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Johnson's 50 hp, the boss outboard the others learn to 
look up to. Only Johnson has MagFlash™ capacitor dis- 
charge ignition, the system that shoots up to 40,000 volts 
of spark to the plugs in less than five millionths of a sec- 
ond. That means fast starts, sure starts, smoother running. 
Long, long plug life. 

And our Sea-Horse 50 is Loop-Charged. Fuel is drawn 
in and exhaust pushed out in one continuous power loop. 
Gives you more horsepower and more miles per gallon. 

It's exhaust tuned. Sound waves from each cylinder 
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ramrod. 

are used to pack more clean fuel charge into the next 
cylinder. Gives you the extra that makes the difference. 
Gives you more power on less fuel. 

It has our new hydraulic-mechanical Power Shift II for 
the easiest shifting afloat. Add our single-lever, engine 
command center, and you have easy going, one-hand 
control from start-up to flat out. 

Get the full story on our 50 at your Johnson dealer's 
and see all 12 power choices—2 to 135 hp. Or write for 


free catalog. Johnsons thinking of you. 


First in dependability. 


FHESODT 


outboards | | 
Division Outboard Marine Corporation. Johnson Outboards, Sea-Horse Drive, Waukegan, Illinois 60085. Dept. P5-573. 


|... SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home spare time. 
Diploma awarded. Free sample lesson. No 
obligation. 


| CHICAGO SCHOOL OF WATCHMAKING 
Dept. 453 Fox River Grove, Illinois 60021 


AND DECORATING 
Jy РОК PROFITI “aie 


At home, we show you how, incl. 
иса tools, kits to make and sell. 
d Accredited NHBC. Approved 
H Veteran Training. No salesmen. 
саша Upholstery & Decorating School 
echnical Home A wi Schools, Dpt. 

si 1 1-053, Little Falls, Н. J. 07474 


Get big- -pay 
power with 
NTS Home 
Training! 


ELECTRONICS DIVISION i 


m Master Course 
in Color TV 
rere | 

m Master Course 
in B & W TV 
& Radio 
servicing 

m Master Coursë | 
in Electronic „А 

знч 


п Foc License 


` SOLID-STATE | E | 
SOLID-STATE | 
COLOR TV. 


Course . 
= Master Course in v 

Electronics m Audio Electronics Servicing 
. о T m Basic Electronics 

a Up to 32 kits... Build 

epica idu ur own color TV — 
: CRM. ompu-Trainer — oscillo- 

Electronics scope — many others, See 


catalog for details. 


HOME APPLIANCE DIVISION 


= Home Appliance 
Master Technician's 
Course 

= Home Appliances 
Servicing 

= Handyman Appliance 
Repair 


Up to 8 kits includin 
new exclusive Circuit 
Trainer. See catalog 
for details. 


Approved for Veteran Training 


ACCREDITED MEMBER: National Home Study 
Council, National Association of Trade & 
Technical Schools à 


Send for FREE 
illustrated catalog 
and complete 
information on the 
field you choose. 
Sample lesson included. 


| CLASSROOM TRAINING AT LOS ANGELES 


putt s 


Ple 


[] 
[] 


[J 


NTS occupies a city block with over ir [] 


million dollars in training facilities. Check 
special box for details. 


Add 


NATIONAL EED SCHOOLS | 


World-Wide Training Since 1905 
Resident & Home Study Schools 


4000 So. Figueroa St., Los Angeles, Calif. 90037 | 


City 
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vision checked below. Check one only. 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPARY, 


Р. 0. BOX B99 - HICKORY, М. C. 28601 


Train now for a rewarding technical career 
— with real opportunity, security, and high 
pay NTS gives you a wide range of fields: 
olor TV Servicing, Auto Mechanics, Air 
Conditioning, Home Appliance Repair, and 
many more! You learn on the actual tools 
and equipment of the trade — yours to keep 
at no extra cost! It's fast, easy, exciting 
. and it de pays off ff! 
Get moving today! Mail coupon, receive 
NTS color catalog FREE! No obligation, no 
salesman will call. 


, MECHANICS DIVISION 


| m Master Course in 
Auto, Truck, & 
Diesel Mechanics aj 
m Automotive Fe 
Mechanics 
= Truck & 
Heavy Duty 
Mechanics 
m Engine ү“ | 
Tune-Up & | g | 
Electricity ET 


&-unit electronic 
diagnostic kit, | 
109-рс. tool kit. | 
See catalog for details. 


AIR CONDITIONING, 
REFRIGERATION | 
& HEATING 
DIVISION 


m Master Course in 
Air Conditioning, 
Refrigeration & 


Heating 
mm Air Conditioning & 
Heatin 


eating 

ИШШ = Refrigeration 
EU 16 kits. Leak detector, 
Ke Hermetic analyzer, tools 
ST & others. See catalog 

E for details. 


World-Wide тата Since 1905 
Resident & Home Study Schools 


4000 So. Figueroa St., Los Angeles, Calif. 90037 


ase rush FREE catalog and sample lesson for di- 


ELECTRONICS DIVISION (Dept. 202-053) 


AIR CONDITIONING, REFRIGERATION & 
HEATING DIVISION 


MECHANICS DIVISION 
HOME APPLIANCE DIVISION 


ress 


State — — Zip 


O Check for veteran training under new G.I. Bill, 
[] Check if interested ONLY in classroom training at Los Angeles. - Ё 


Canoe Camping 
[Continued] 


people and gear you intend to put 
in it. 

You can also rent canoes. То make 
our Green River trip, for instance, 
get in touch with veteran river run- 
ner Tex McClatchey at Tex’s Tours 
in Moab, Utah. He'll rent you the 
canoes, transport you to the Green 
River and pick you up when you 
reach the Colorado. Your state's 
Parks, Recreation and Travel Office 
can tell you if there's anybody like 
Tex near where you want to go. 

Canoe camping is about the most 
pleasant way to spend a few days 
that I can think of. It's hard to de- 
scribe the sense of peace and content- 
ment you get from floating down the 
river all day, then pitching camp in 
some isolated spot at night. 

I remember particularly the fourth 
night out. We were 100 miles down 
the Green from our starting point. 
The following day we would paddle 
down the river another 30 miles to 
meet the Colorado. We had camped 
not far from a big, flat rock that 
jutted out from shore. 

Sunset on the cliffs. After a 
hearty supper of beef stew and apple 
pie, photographer John Flannery and 
I walked out on the rock to make 
plans for the next day. As the sun 
slipped below the horizon the huge 
sandstone cliffs around us became 
dark red, fading into giant black sil- 
houettes as night engulfed us. We 
sat there, talking, not wanting to 
leave, until about 11 o'clock. Then we 
walked back to camp under a clear 
moonlit sky. The other two members 
of our party had already doused the 
campfire and were asleep. 

The next morning, we rose early, 
loaded our gear into the canoes, and 
took off on the last 30-mile leg. We 
reached the Colorado about four 
o'clock that afternoon and set up 
camp near where the two rivers flow 
together. Around five we heard the 
faint sound of a boat engine in the 
distance—a sound we hadn't heard 
in almost a week. It seemed strangely 
intrusive—unnatural in that tran- 
quil setting. 

A few minutes later, the jetboat 
that Tex had sent for us arrived. 
Next morning we loaded our canoes 
in it, then crawled in it ourselves to 
begin the high-speed trip 70 miles 
back up the Colorado to Moab, Utah, 
and civilization. "B 


Where to get catalogues. Tents, sleeping bags, 
and clothes: L.L. Bean, Freeport, Maine 04032; 
Eddie Bauer, 1737 Airport Way South, Box 
3700 Seattle, Wash. 98124. Camp foods: Smilie 
Co., 575 Howard St. San Francisco, Calif. 
941051: Stow-A- Way Products, 103 Ripley Rd., 
Cohasset, Mass. 02025. Canoes: ан 
Boats, Marathon, N.Y. 11714: Old Town Canoe, 
Old Town, Maine 04468. 
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Grande Canadian. 


From the last North American frontier. 


From the pnde _ 

of a rugged land, from 
nich Canadian grains, 
from glacier-pure water, 
comes Grande Canadian. 
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MAY 
The F'rieadiosst Масе ia [ows 


EIGHTY PROOF (OGRANDE CANADIAN IMPORTS CO., NEW YORK, N. Y. 


Thousands of comfort- 
minded "'do-it- i ' 
yourselfers" have already used our complete kits to 
add central air conditioning to their forced air 
furnaces—at a cost of as little as $500.* If you can fix 
a dripping faucet you can install the system yourself 
with a few simple hand tools, and save up to $200 
(even more in gin areas) on deg i r 
lation costs. We help you select the 

right size unit, and provide easy-to- MORAW 
follow installation instructions. Mail 
coupon today for free illustrated 
brochure. 


*Cosl varies according to size and construction of home. 


| McGraw-Edison Co., Air Comfort Division | 
| 7300C N. Clark Street, Albion, Mich. 49224 


It sounds great! Please rush me your brochure on 
| Do-It-Yourself Central Air Conditioning Kits. 


| МАМЕ 
| ADDRESS 


FDISONE , 


| 
CITY & STAT Р 
Ls — „ышын — c — MÀ RR س ج ھھھ‎ — á á S — a SS ťi a] 


Brooklyn, N.Y M 
LOCKS Train FAST 
~ at Home. It's EASY Making Up 
to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a ''nat- 
ural" to make hundreds of EXTRA DOL- 
LARS А YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent. Easy, 
illustrated lessons complete with ALL 


1 


practice equipment, personal assistance | 


— PLUS professional tools and Key Ma- 
chine given you free of extra cost—en- 
able you to make $5 to $10 an hour... 
sparetime, or your own business, Hun- 
dreds we've trained are doing it. 


THIS PRO KEY 
MACHINE 


Mail coupon for 
FREE facts—no | 
salesman will call. 
Accredited Member 
Nat'l Home Study 
Council, Approved for 
Veterans. 


BELSAW INSTITUTE 
114B Field Bldg., Kansas City, Mo. 64111 
Î uELSAW INSTITUTE api 

| 114B Field Bldg., Kansas City, Mo. 64111 
| Name 
| Address 


| сиу State — — др 
» О Check here if eligible Veteran 
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Mich.: Dearborn — Henry Ford Museum, 
Greenfield "Village. Closed Christmas, 
Thnks., New Year. $2.25; child, $1. 
Mich.: Flint — Alfred P. Sloan Jr. Mu- 
seum, 1221 E. Kearsley. Closed Mon. 50¢; 
child, 25g, 10g. 

Mich.: Hickory Corners — Gilmore Car 
Museum, Rte. 1. Open mid-June-mid- 
Sept. Sun. 1 pm-5 pm. $1.50; child, 754. 
Mich.: Holland — Poll Museum, U.S. 31 
& New Holland St. Open May-Oct., closed 
Sun. 50¢; child, 25¢. 

Minn.: Rochester — Old Vehicle Museum. 
90¢; child, 254. 

Minn.: Two Harbors — Lake County Hist. 
and RR Museum, Depot Bldg. Open June 
1-Sept. 30. Donation. 

Mo.: Camdenton— Kelsey's Antique Cars, 
Closed іп bad weather. $1; child, 30. 
Mo.: St. Louis — Nat'l. Museum of Trans- 
port, 3015 Barrett Sta. Rd. $1.50; 754. 
Nev.: Reno — Harrah's Automobile Col. 
lection. $2.50; child, $1. 

N. H.: Meredith — Meredith Auto Mu- 
seum, Rte, 3. Open June 25-Labor Day. 
90¢; child, 507. 

М. Y.: Ausable Chasm — Ausable Chasm 
Antique Auto Museum. Open daily mid. 
June - mid-Sept.; weekends, May-rmiid- 
June, mid-Sept. - mid-Oct. $1; child, 504. 
M. Y.: Bridgewater — Upstate Auto Mu- 
seum. May 27-Oct. 31. 75¢; child, 50¢. 
М. Y.: Cooperstown — The Farmers' Ми. 
seum, Lake Rd. Closed Mon. in winter; 
Thanksgiving, Christmas, New Year. 
$1.75; child, 40¢. 

М. Ү.: Hudson — Amer. Museum of Fire 
Fighting, Harry Howard Ave. Donation. 
М. Y.: Southampton — Long Island Auto- 
motive Museum, Rte. 27. Daily, June 1- 
Sept. 15; weekends late May & Oct. 
$1.50; child, 754. | 

М. Y.: Stony Brook — Suffolk Museum 
and Carriage House. C.H. closed Nov. 1- 
Apr. 1; both closed Thanksgiving, Christ- 
mas, New Year. $1.75; child, 75¢. 

М. С.: New Bern — Firemen's Museum. 
Closed natl. hols. 50¢; child, 25¢. 
Ohio: Cayahoga Falls — Railways of 
America, 3656 Akron-Cleveland Rd. 85¢. 
Ohio: Cleveland — Auto-Aviation Mu- 
seum, 10825 East Blvd. Closed Mon. 
754; child, 354. 

Ohio: Conneaut—Conneaut Railroad Mu- 
seum, Depot St. Open Memorial Day- 
Labor Day. Free. 

Ohio: Dayton—Carillon Park Early Trans. 
Museum, 2001 S. Patterson Blvd. Open 
May 1-Oct. 31, except Mon. Free. 

Okla.: Muskogee — Horseless Carriages, 
2215 W. Shawnee. Closed Thanksgiving, 
Christmas, New Year. $1.50; child, $1. 
Ore.: Banks — Railway Museum.* 

Ore.: The Dalles — Fort Dalles Museum. 
Closed Mon., May-Oct.; closed Mon., 
Tues., Oct.-May. Free. 

Pa.: Intercourse — Hex Barn Wagonland. 
50£; child, 25¢. 

Pa.: Harrisburg — Automobilorama, Exit 
17 Pa. Tpk. $2; child, $1. 

Pa.: Huntingdon — Swigart Museum, Rte. 
22 East. Open daily, June, July, Aug.; 
weekends May, Sept., Oct. $1.50; 757. 
S. C.: Santee — Wings and Wheels. Open 
daily. $2.20; child, $1.10. 

S. D.: Murdo — Pioneer Auto Museum, 
junction 1-90, U.S. 83. Open Apr.-Nov. 
$1.25; child, 254. 

S. D.: Rapid City — Horseless Carriage 
Museum, Keystone Rte. Open May 1- 
Nov. 1. $1.50; child, 407. 

Tenn.: Chattanooga — Tenn. Valley RR 
Museum, 2242 N. Chamberlain Ave. 
Open Sun. only. $1; child, 50. 

Tex.: Cresson — Pate Museum of Transp. 
Hwy. 377. Closed Mon. Free. 

Tex. Dallas — Age of Steam RR Mu- 
seum, Fair Park. Closed weekdays Sept. 
l-June 1. $1; child, 50¢. 

Tex.: Weatherford — Texas Railroad Mu- 
seum, E. Ft. Worth St." 

Tex.: Houston — Classic Car Showcase, 
3009 S. Post Oak Rd. $1.50; child, 50¢. 
Utah: Corinne — Railroad Museum.* 
Va.: Luray — Car and Carriage Caravan 
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of Luray Caverns.* 

Va.: Roanoke—Transportation Museum.* 
Wash.: North Bend — Puget Sound RR 
and Museum.* 

Wash.: Seattle — Hall of Fire Engines, 
seattle Center. Closed 2nd week Oct. to 
April. 50g; child, 254. 

W. Va.: Princeton — Oakwood Museum.* 
Wisc.: East Troy — Trolley Museum. 
Closed weekdays, Labor Day to Memorial 
Day. $1.50; child, $1. 

Wisc.: Lake Tomahawk — Sunflower Auto 
Museum.” 

Wise.: Oregon — Bermans Auto Museum, 
Hwy MM. $1; under 10, free. 

Wisc.: Port Washington—Brooke Stevens 
Auto Mus., 10325 N. Port Wash. Rd. $1. 
Alta: Wetaskwin — Reynolds Museum, 
Open May 1-Oct. 1. $1.50; child, 50¢. 
М. S.: Yarmouth — Firefighters Museum, 
451 Main St.* 

Ont.: Niagara Falls — Antique Auto Mu. 
seum, 1871 Falls Ave.” 

Ont.: Oshawa — Canadian Automotive 
Mus., 99 Simcoe St. S. $1.50; child, 50¢. 
P. E. l.: Bonshaw — Car Life Museum. 
Open May-Dec. $1; child, 50¢. 

P. Q.: Delson — Canadian Rwy. Mus.* 
P. Q.: St. Constant -- Canadian Railway 
Museum, 1224 St. Pierre St. Open 2nd 
week May to Labor D. 75£; child, 354. 
P. Q.: Valcourt — J. A. Bombardier Mu- 
seum. Free. 
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Ala.: Anniston — Regar Mem. Museum 
of Natural History, E. 10 St.* 

Ariz.: Tucson — Arizona-Sonora Desert 
Museum. $2; child, $1.25. 

Ark.: Little Rock — Museum of Science 
and History, 500 E. 9 St. Closed Mon. 
Calif.: Los Angeles — Calif. Museum of 
Science and Industry, 700 State Dr. 
Closed Thanksgiving, Christmas. Free. 
Colo.: Boulder — Natl. Bureau of Stand- 
ards Laboratory, 325 Broadway. Closed 
Sat., Sun., holidays. Freet 

Colo.: Boulder — Natl. Center for Atmos- 
pheric Research, 1850 Table Mesa Dr. 
Closed weekdays, holidays. Free. 

Colo.: Denver — Museum of Natural His- 
tory, City Park.* 

Conn.: New Haven — Peabody Museum 
of Natural History, 170 Whitney Ave. 
Closed July 4, Thanksgiving, Christmas, 
New Year. 75¢; child, 25¢. 

Conn.: New London — Thames Science 
Center. Gallows Lane. Closed holidays. 
Del.: Dover — Del. State Museum, 316 
S. Governor Ave. Closed Mon. Free. 
Del.: Greenville — Del. Museum of Natu- 
ral History, Rte. 52. Closed Mon., Tues. 
$1.25; child, 75¢. 

D. C.: Washington — Natl. Museum of 
History and Technology, Smithsonian 
Inst., 14 St. & Constitution Ave. Closed 
Christmas. Free. 

Fla.: Miami — Museum of Science, 3280 
S. Miami Ave. Closed Christmas. Free. 
Ga.: Atlanta — Fernbank Science Center, 
156 Heaton Park Dr. Free. 

Hawaii: Honolulu — Bishop Museum, 
King's Alley. $1.75; child, $1. 

Idaho: Twin Falls — Herrett Arst and Sci- 
ence Center, 1220 Kimberly Rd. Closed 
Sun. Free. 

Iil.: Chicago — Museum of Science and 
Industry, E. 57 St. & S. Lake Shore Dr. 
Closed Christmas. Free. 

Ind.: Connersville — Reynolds Museum 
of Science and Industry, S. Vine St.* 
Ind.: Evansville — Museum of Arts and 
Science, 411 S.E. Riverside Dr. Closed 
Mon. Free. 

lowa: Cherokee — Sanford Museum, 117 
E. Willow.* 

lowa: Des Moines — Des Moines Center 
of Science and Industry, Ashworth Park.* 
lowa: Waterloo — Museum of History and 
Science, 503 South St. Closed Mon., hol. 
idays. Free. 
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The time to buy а _ AA 
camping trailer right! де 


Ё SAVE $200 on the SOMERSET “ч 


the lowest-cost, full-sized, fully-equipped camping trailer on the market! * 


Regular $1295 


ONLY 


The Coleman Somerset is the great- 
est value in a camping trailer. It 
sleeps six, has full-length aluminum 
door, combination access door/ 
step, Coleman 3-in-1 cooler, 2 burn- 
er range, 115v electrical, portable 
water tank and much more. At this 
special Grubstake Day price it's the 
bargain of the year! 


'Suggested retail price during Grubstake Days at 
participating dealers. Does not include gas bottle, 
tongue jack, dealer preparation, freight, state and 
local taxes. Slightly higher west of Rocky Mountains 


or .. FREE GRUBSTAKES PACKAGE 


ATM 

ki | | 

E * 2 Matching Coleman RV Sleeping Bags , 4 Pillows 
* Set of Double Panel Privacy Curtains 


with the purchase of any of these 
Coleman Camping Trailers 


9 | Big f BRANDYWINE bl 

YORKTOWN ig family model wi ouble 

Luxury model with queen-size dinette. Feeds and sleeps 8! 
bed. Sleeps 7! 


Getaway with a camping trailer bargain now! 
Coleman Grubstake Days specials are avail- 
able only at participating Coleman Camping 


VALLEY FORGE 


: i e BRANDYWINE Popular deluxe model 
Trailer dealers and may be withdrawn with Spacious model sleeps 6 or 7, combining convenience and 
out notice subject to product availability. In extra floor and storage space! economy. Sleeps 6! 


any event, offers expire June 30, 1973! For 
literature and name of nearest dealer write 
The Coleman Company, Inc., Camping Trailer 
Division, Somerset, Pa., 15501...or 


CALL TOLL FREE 800-458-0151 ff olemane, Camping Trailers 


i (m ! £F и 
(Pennsylvania Residents call 800-452-0271) the campers camper 
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. Kans.: Lawrence — Museum of Natural 
History. Univ. of Kansas. | 

. Ky.: Louisville — Museum of Science апа 
History, 743 S. 5 St. Closed Sat., Sun., 
holidays. Free. | 

. La.: Baton Rouge — La. Arts and Science 
Center. Closed Mon. Free. : 

. Maine: Brunswick -—  Peary-MacMillan 
Arctic Museum. Bowdoin College. Free. 

. Mass.: Boston — Museum of Science, 
Science Park. $2; child, $1. 

. Mass.: Springfield — Springfield Science 
Museum, 236 State St. Closed Mon. Free. 

. Mass.: Worcester — Worcester Science 
Center, 222 Harrington Way. Closed New 
Year's, July 4, Labor Day, Thanksgiving, 
Christmas. $1.50; child, 75¢. 

: Mich.: Ann Arbor — Univ. of Mich. Ex- 
hibit Museum, Geddes Ave. Free. 

. Mich.: Bloomfield Hills — Cranbrook Inst. 
of Science, 500 Lone Pine Rd. Closed 
holidays. $1.50; child, 75¢. 

. Minn.: Minneapolis — James Ford Bell 
Museum of Natural History, 17 and Uni- 
versity. Closed holidays. Free. 

. Minn.: Minneapolis — Science Museum 
300 Nicollet Mall. Closed holidays. Free. 

. Minn.: St. Paul — Science Museum of 
Minn., ЗО E. 10 St. Free. 

. Miss.: Jackson — Museum of Natural 
Science, 111 N. Jefferson St. Closed Sat. 
aft. & Sun. Free. 

246: Mo.: Kansas City — Museum of History 
and Science, 3218 Gladstone Blvd. Free. 

. Mo.: St. Louis — Museum of Science and 
Natural History, Oak Knoll Park. Closed 


Mon. Free. 

248. N. J; Newark — Newark Museum, 49 
Washington St. Closed New Year's, July 4, 
Thanksgiving, Christmas. Free. 

249. М. J.: Paterson — Paterson Museum, 268 
Summer St.* 

250. N. J.: Princeton — Princeton Univ. Natural 


` True Gri 


Ї 


When ordinary blades can't do 
the job, Remington ‘‘Grit-Edge” 
blades take over. They take the 
tough out of tough jobs, saw through 
"unsawable" materials. 

How? Hundreds of tungsten carbide 
= permanently bonded to the 
lades make them a match for mate- 
rials that usually call for expensive 
diamond or solid tungsten carbide 
toothed blades. And if that isn’t true 
grit, what is? 

Remington "Grit-Edge" blades are 


‘GRIT: 
EDGE’ 
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History Museum, Guyot Hall. Free. 
251. 


252. 


W. State St. Free. 

Christmas, New Year. Free. 
253. 
254. 
255. 
256. 


Hall. Closed natl. holidays. Free. 
W. 11 St. Free. 


boldt Park. Closed Christmas. Free. 


257. 


50¢; child, 25¢. 


258. Ohio: Cincinnati — Museum of 


natl. holidays. 50¢; child, 25¢. 
259. 


child, 50¢. 
260. 


261. 


Thnks., Christmas, New Year's, July 4. 
262. 


263. 


of Science and Industry.” 


Christmas. $1; child, 50¢. 
264. 
St. & Parkway. $1:50; child, $1. 
264. 


265. 
266. 


Forbes Ave. Free. 


When ordinary blades can’t cut it. 


available for Hacksaws, Saber Saws, 
Circular Saws, Bandsaws, and asaRod 
saw. The only thing ordinary about 
them is their low cost, which ts a bar- 
gain considering their long life and 
the jobs they do. 

For more information, see your hard- 
ware dealer or write: Grit-Edge 
Products, Dept. 182, Remington Arms 
Company, Inc., Bridgeport, Con- 
necticut 06602. 


Remington. Uw 


“Remington” is a trademark registered in the U. S. Patent Office, 


"Grit-Edge" is a trademark of the Remington Arms Coripany, Inc. 
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N. J.: Trenton — N. J. State Museum, 205 


N. M.: Albuquerque — Sandia Atomic Mu- 
seum, Kirtland AFB. Closed Thanksgiving, 


М. М. Los Alamos — Bradbury Science 
N. M.: Roswell — Roswell Museum, 100 
N. Y.: Buffalo — Museum of Science. Hum- 


N.Y.: NYC — Amer. Museum of Natural 
History, 79 St. & Central Park W. Closed 
Thanksgiving, Christmas. $1; child, 50¢. 
М. Ү.: Rochester — International Museum 
of Photography, 900 East Ave. Closed 
Mon., Thanksgiving, Christmas, New Year. 


- Natural 
History, 1720 Gilbert Ave. Closed Mon., 


Ohio: Cleveland — Museum of Natural 
History, Wade Oval, University Circle. $1; 


Ohio: Columbus — Center of Science and 
Industry, 280 E. Broad St. $1; child, 50¢. 
Okla.: Oklahoma City — Science and Art 
Museum, 3000 Pershing Blvd. Closed 


Ore.: Eugene — Southwest Ore. Museum 


Ore.: Portland — Museum of Science and 
Industry, 4015 S.W. Canyon Rd., Closed 


Museum. Closed Christmas, New Year's, 
Thanksgiving, Election Days. Free. 

5. C.: Columbia — Science Museum, 1519 
Senate St. Free. 

Tenn.: Gatlinburg — World of Science, 956 
Parkway.* 

Tenn.: Oak Ridge — Amer. Museum of 
Atomic Energy. Closed Thanksgiving, 
Christmas, New Year. Free. 

Tex.: Amarillo — Helium Monument Time 
Column and Museum, l-40 and Nelson. 
Tex.: Dallas — Museum of Natural History, 
Fair Park. Closed Christmas. Free. 

Tex.: Ft. Worth — Museum of Science and 
History, 1501 Montgomery St. Closed 
major holidays. Free. 

Tex.: Houston — Museum of Natural Sci- 
ence, 5800 Caroline St. Closed Thanks- 
giving, Christmas, New Year. Free. 

Utah: Salt Lake City — Utah Museum of 
Natural History.* 

Vt.: St. Johnsbury — Fairbanks Museum, 
Main St. Free. 

Wash.: Richland — Handford Science Cen- 
ter, 825 Jadwin. Closed Mon. Free. 
Wash.: Seattle — Museum of History and 
Science, 2161 E. Hamlin. Closed Mon. 
Wyo.: Laramie — Univ. of Wyo. Geological 
Museum. Closed holidays. Free. 

Ont.: Ottawa — Natl. Museum of Science 
and Technology, 1867 St. Laurent Blvd. 
Closed Mon. Free. 

Ont.: Toronto — Ontario Science Centre, 
770 Don Mills Rd. Closed Christmas. 
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Ра.: Philadelphia — Franklin Institute, 20 


Pa.: Philadelphia — Acad. of Natural Sci- 
ences, 19 St. & Parkway. Closed Thanks- 
giving, Christmas, New Year. $1; child, 50¢. 
Pa.: Pittsburgh — Carnegie Museum, 4400 


R. 1.: Providence — Roger Williams Park 


$1.50; child, 25¢. 


*Hours and/or admission fees not available. 
tAdvance notice or reservations required. 


Note: It is advisable to write or call in advance 


if you're planning a big detour to visit. 


RECOMMENDED CUTTING 
APPLICATIONS FOR 
"GRIT-EDGE" BLADES 


Material 


Ceramic Tile — 
Slate — 
Marble os. 
Flagstone | 
Brick 
| Glass 
Fiberglass — 


Tempered 
Hardboard _ 
Asbestos 
Cement __ | 
Composition 
Board —^ 
synthetic 
Marble ___ 
Plywood — — 
Plaster — — 
-ounter Top 
Material 
| Hardwood 
Flooring 
Stranded Cable 
| Spring Steel __ 
| Hardened Chain 
Stainless Steel 
| Tailpipe Bolts _ 
| Cast Iron 


‘requires coolant and variable speed machine. 
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at the fabulous 
Scorpion Too 


Have you heard about sport flying? 


Did you know that you can participate 
in your own personal helicopter. 


The Scorpion Too is RotorWay's answer to backyard flight. 


Remember, the Scorpion is a true vertical take-off helicopter. 
It takes off straight up. 


Using a 140 h.p. engine, it cruises at 75 m.p.h. and can carry 
over 400 Ibs. The most exciting news about the twin-seat Scor- 
pion is its low cost, but then it's about time a helicopter became 
a recreational vehicle. 


Send $5 now 
for graphically illustrated 
color package containing: 


* Fundamentals of rotorcraft flight 
* Illustrated flight maneuvers 

* How you learn to fly —————— 
Scorpion development history receive Troe. AIONO инет eau азы d p S 3B" 

· Helicopter design theory full color reproduction of this beautiful scaled 

* Engineering definitions 


cut-away drawing (as shown above). Rotorway 
· Power plant considerations commissioned Dick Aleith, one of the West's 
* Price information 


| 

| 

! leading illustrators, to create this work of art. 
* Performance specifications | 

| 

| 

| 


It's truly a collector's item. 
> ROTORWAY, IN 
: چ‎ ишы 500г Тоо Dept. YY/14805 8 LM 10 
ree-view dimensioned drawing Tempe, Arizona 85281 
* Electrical and other options 
* Exploded view of sub-assemblies 
* Description of major component areas 
* Information on how to proceed 


. and much more 


Name 
Address 
City State n —& 


БЕТ ES 
Wordless => 
Workshop =, 


By ROY DOTY (7 
From an idea by ANTHONY PEZZA | 


$25 to Mr. Pezza of Potomac, Md. Send 
your idea to Wordless, Popular Science, 
355 Lexington Ave., N.Y., N.Y. 10017. 
Only purchased ideas are acknowledged. 
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Spring Hardware-Housewares Week, 1973 


is sponsored by the National Retail Hardware 
Association and its 25 affiliated associations 


through more than 18,500 member stores everywhere APRIL 26 Ё МА Y 12. 19 73 


NOW...SHOP YOUR LOCAL NRHA HARDWARE-HOUSEWARES 
STORE AND SAVE ON FAMOU JS BR ANDS 


WIN О! 


ETE ET TTT e or a — 


TER ат 


Атегісап 
Motors 


YOUR CHOICE OF A 
HORNET HATCHBACK 


PLUS 1,786 OTHER PRIZES! 
Nothing to buy...you may win! 


MEME Se — — — ENTER THE BIG 
E--EmA, ar >? ——— SWEEPSTAKES 
EP. gl jf | April 26 - May 12, 1973 


This is your entry form to enter the big Sweepstakes. 
No purchase required...no slogans or jingles to write. 


"1 
ш 


EASY TO WIN! 1 w—  — — —— 
Simply deposit this coupon at any participating 
Hardware-Housewares Store displaying the 
Spring Happy Home Values emblem at any time 
from April 26 to May 12, 1973. You may win one 


ЖЫР ts ete р Ессе е E с oe ee ee ai ны En 
CN ЧАГЫШ ee -STATE ESTA IP 


DEALER'S NAME 


of eight cars by American Motors (choice of oone a с а i e 

Hornet Hatchback or Jeep Commando) or one Eum 

of 1,/86 other prizes. OllYul-l eee d PEE ZIP Oe 
| 1973 Hardware-Housewares Contest is subject to federal, state and local laws. Not open to ay a 


Note: Some participating stores may not stock all items shown, contestants where participation is prohibited, All prizes will be awarded on a national basis. 


Headlight Leveler 
Keeps You on the Beam 


DETAILS OF INTEGRATOR | 


CABLE TO ANLE SENSES LOADING OW REAR SUSPENSION | 
i 


CABLE ATTACHED TO AXLE ADJUSTING SCREW 


/ А 
LOCK AUT 


(0 BLEEVE 
INTEGRATING SPRINGS 


BUSH SENSES LOADING 
FRONT SUSPENSION 


CONTROL ROD 
TO LAMPS 


| 


- -PiOT POINT ON BODY 
 -— OPERATING CABLE 


INTEG RATOR 


х ч NSION TIE ROD 


* Мне 


ACTUATING ROD DAMPER, 


America’s No.1 ‘holding’ company. 


ELMERS 
CONTACT CEMEN 


FOR ALL POROUS MATER 


E 


[AL 


ims 


B | 
puMES à 


DRIES CLEAR = FAST 
SAFE! NO HARMFUL 
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By 1975 all new American cars must be equipped 
with self-leveling headlights. With this in mind, a 
British manufacturer is promoting a simple device that 
should take care of the problem and still add only 
$10 to the showroom price. 

An “Integrator” mounted in the front of the car 
transmits relative positions of front and rear axles to 
pivoted headlights, which are interconnected by an ac- 
tuating rod. A single cable, located by an adjacent 
reference bracket, signals movement of the rear axle, 
live or independent. From the separate displacements, 
it mechanically computes the actual attitude of the car 
body relative to the road by a differential action, tilt- 
ing the headlights accordingly. 

The axially aligned springs are housed in a moving 
tube whose rear end 15 joined to the other end of the 
rear coil. The front end is hinged to a body-mounted 
crank pressing against the front suspension. Extending 
through both springs is a rear-axle cable that joins to 
the outer end of the front spring. 

A collar separating the inner ends of the two coils 
is linked to a central control rod by a peg passing 
through a clearance slot in the smaller tube. The for- 
ward end of this rod rotates the headlight-actuating 
rod through a lever. 

Operation is simple. If the back of the car sinks and 
the nose lifts due to loading or acceleration, the two 
signals to the integrator spring work together to lower 
the beams. If both ends drop because of even load dis- 
tribution, the signals oppose each other and the head- 
light angle is unaltered.—David Scott 


Integrator mounted on a suspension rod be- 
tween a car's headlights receives signals from 
front and rear axles, automatically adjusts aim. 


No matter what Elmer's* 
you use, you can be sure it's 
going to hold. 

Elmer's Glue-All: for wood, 
leather, paper and cloth. Even 
Styrofoam* * 

Elmer' s Epoxy: extra tough. 
For metals or bonds that need 
to be water-proof. 

Elmer's Contact Cement: 
where you can't use clamps. 
Bonds instantly. 

Elmer's. The glue that puts 


For к. | * —— | С | 
вае it all together. For good. 


CONCRETE 


iH) 


For Elmer's brand new handyman 
booklet containing ideas on how-to 
"make and fix" many things around 
the house, send 25€ for postage 
and handling to Elmer's "Make-lt & 
Fix-It" Booklet, Dept. MFS, Box 266, 
Medina, Ohio 44256, 


“Registered Trademark of Dow Chemical Co. 


PS Guide to the New Boat Trailers 
[Continued from page 98 | 


that qualifies for 2500 pounds, anything over 2000 и 
pounds is tandem as far аз we’re concerned,” says Jack ESTA 
Craig of Gator. Tee Nee and other makers agree. Boats уа, 
of about 18 feet are on the dividing line for single ог | 
double axles, depending on a particular boat's weight | 
and the trailer’s design limit. 

With four wheels, tandems offer travel safety, but 
you pay double-axle charges on the turnpike. Maneu- 
vering tandem trailers at the launch site is a little 
tougher; but their disadvantage is minimal and should 
not be considered if they are needed, Nick Roman says. 

Practically every boat-trailer manufacturer offers wa- 
ter-resistant bearings in the 1973 trailers, either as | 
standard equipment or as options. Alloy Marine is in- ; 
troducing its own patented waterproof hub as standard  ; 
equipment on all trailers (see photo). All Holsclaw 
trailers have a centerless grounded axle, designed for a 
better fit for bearings. With double-lipped grease seal . a 
inside and O-ring seal outside the hub, Holsclaw guar- | B 
antees hub assemblies to be waterproof for one year. || 
Does this mean that you can go ahead and dunk, float- ч 
ing off and back on each time? You still have to take SE Handle dozens of jobs with B&D's 34” Variable 
саге of the brakes and other undercarriage components, | | Speed Reversing Drill. Accelerator trigger match- 
especially if used in salt water. 

New aluminum construction. Trailex is using ex- 
truded aluminum in place of steel, eliminating ubiq- 


| 

| es speed to job. Reverses to back off screws, nuts, 

| 

| in case #71-013 $6.89. For your UG [фууу | 
uitous rust and also reducing the weight of trailers. | dealer, call free, (800) 243-6000. ы T ig, n BD 

| 


etc. Double insulated to eliminate grounding. 
#7150 $39.99, 13 high speed bits 


But the biggest advantage, according to James Olney, Conn. 1-800-882-6500. deine es c 
is the completely new approach to trailer design that 
aluminum permits. Interlocks and sliding T bolts allow | 
almost infinite adjustability in fitting a boat. | 
Normally, trailers come with a simple hand winch. | 
| A large trailer will have a geared winch. My advice is: | 
If your boat has significant weight, remove this equip- | 
ment promptly and install an electric-powered winch. | 
It allows you to stand well off to the side, out of the | 
line of fire if the cables snap, or the eyebolt of your | 
boat should break. And it's a nice way to get that boat 
back on its trailer. | 
Safety standards. In any trailer you buy this year, 
be certain vou get safety-engineered construction. All 
boat trailers sold are required to comply with the Na- 
tional Highway Safety Bureau standards on lighting, 
tire registration, and warranty-form filing (for five 
years). Each trailer must show a certification plate giv- 
ing the model, serial, date of manufacture, gross ve- 
hicle-weight rating, and gross axle-weight rating with | 
given tire sizes. | 
Unfortunately, nothing on the certification plate tells | 
you what the real capacity of that trailer is. You've got | 
to go to the maker's literature for that. 05 | 


| 
| 
| 
| 
| Put new points on dull or broken drill 
| bits at the touch of a button. B&D's unique new 
Drill Bit Sharpener accepts 11 sizes of carbon, 
chrome alloy and high-speed bits Vs " thru 36" 
No cutting oil needed. Double-insulated for safety. 


7980 $19.99. 12-pc. Select-A-Drill set U1565 $7.99 | <> SA 
expect the best from Black & Decker 
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New waterproof hub on '73 Alloy trailers: Spring-tensioned, 
double-lipped seal turning on micro-finish surface keeps water 
out. Hub can be greased without removing wheel. 


—— 
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Manville, Compton, Calif. 


New cutting-tool handbook 


Shop Talk 


News and views on tools and materials 
By A.J. HAND 
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An update on the return of the Shopsmith —good news and bad 


Since our article on the return of the Shopsmith (Dec. '72, page 108), a few 
things have changed out at Shopsmith, Inc. First the bad news: Problems 
with late deliveries from suppliers have slowed production. In December we 
said the first run of 500 Mark Vs would be off the lines around the first of this 
year. Shopsmith president John Folkerth now tells me these machines won't 
be ready until about the end of March. Even so, if you're in a hurry to get hold 
of a Shopsmith you'l have to wait past March—all 500 Mark Vs in the first 
run are sold out. A second run—750 machines—will start around the first of 
May, and many of these are already sold. Those of you who have written to 
Shopsmith and received no reply, don't despair. You probably asked for an 
out-of-stock part; your letter was filed until the back orders came in. Mr. Fol- 
kerth says all queries are being acknowledged. Now for the good news. Shop- 
smith plans to reissue R. J. DeCristoforo's original Shopsmith bible, Power 
Tool Woodworking for Everyone, in the next few months. The book is out of 
print, and the publisher destroyed the original plates, so it's going to take a 
lot of work to bring the book back. But Shopsmith, Inc. has resurrected the 
Mark V, and can do the same with DeCris' book. Other good news from Tipp 
City: All single-purpose accessories are available right now, as are most re- 
placement service parts for the Mark VII. 


the disk lock into the hub of a spe- 
cial rubber backing disk. The abra- 
sive disks snap on or off in seconds, 
but won't fly off in use. Shredding 


A better abrasive disk 


If you've ever been dissatisfied 
with the rate at which sandpaper 


disks wear out or rip apart, you'll 
want to try Merit Abrasive's im- 
proved Power-Lock system. Merit 
attacks the durability problem with 
heavier disk backing and a unique 
disk mounting system. The mount- 
ing system was introduced in 1964, 
and it's proved its merit. Six plastic 
splines protruding from the back ot 


that occurs with pressure-sensitive 
disks is virtually eliminated by lam- 
inating the abrasive to a tough nylon 
backing; the improved disks last 
and last. You can even clean them 
with paint thinner when they clog, 
and reuse them if you like. If you 
can't find Power-Lock in your area, 
write Merit Abrasive Products, 201 
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If theres anything you want to 
know about cutting tools, a new 
352-page book from Bendix prob- 
ably covers it. There are standard 
dimensions, nomenclature, and tech- 
nical data on taps, dies, drills, 
reamers, milling cutters, end mills, 
counterbores and keyway broaches. 
Other sections cover sharpening 
and reconditioning, апа special 
drilling problems. In step with the 
rising importance of metrics, there's 
a section on the 40 metric tap sizes 
recommended by the International 
Organization for Standardization, 
as well as a drill chart and informa- 
tion on threads. You can get the 
book for $5 from Bendix Industrial 
Tools, 100 Dearborn, South Beloit, 
Ill. 61080. 


Seagoing cement 


Interested in building a ferro- 
cement boat? A good way to start 
on the right track is to pick up a 
copy of The Ferro-Cement Boat, by 
John Samson and Geoff Wellens. 
This is a revised edition of the 
30,000-seller, How to Build a Fer- 
ro-Cement Boat. Ferro-cement is a 
rapidly-changing science апа the 
new edition is right in step with the 
latest methods. An extensive bibli- 
ography makes the book a valuable 
key to further reading. It’s $12.95 
at bookstores, or direct from the 
publishers—Samson Marine Design, 
833 River Road, Richmond, Van- 
couver, B.C. Samson, by the way, 
has an extensive selection of ferro- 
cement boat plans you might want 
to check out. Sailboats, houseboats, 
powerboats, and workboats are all 
represented, and the size range is 1m- 
pressive. 


ааа 
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e A 32-page brochure called “So You're Plan- 
ning a Bathroom." Included are plenty of 
bathroom ideas, and scaled patterns of fix- 
tures you can position on a floorplan of your 
room. It's a buck from American-Standard, Box 
2019, New Brunswick, N.J. 08903. 


Ф A question-and-answer booklet on lawn саге. 
Its by M. J. Robey, a man responsible for 
a 36-hole golf course and six athletic fields. 
"Home Lawn Care” is $1.25 from M. J. Ro- 


a 
things 
x bey, Box 2126, W. Lafayette, Ind. 47906. 
to write € National Bureau of Standards metric wall 


chart. This chart outlines the whole interna- 
for tional system of metric units and contains 

tables for conversion to U.S. measures. The 
Government Printing Office, Washington, D.C. 
20402 offers it in two sizes. A large wall chart 
over a meter wide is 55€, A mini-version 14 
inches wide (that's 356 millimeters) is 25€. 


e A do-it-yourself booklet, “How to Install Plex- 
iglas Acrylic Sheet for Safety Glazing.” It’s 
free from Plexiglas Safety Glazing, Rohm & 
Haas, Box 784, Philadelphia, Pa. 19105. 


Stanleys Drill Guide has you going straight. 
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What can this new tool do for you? Guide Draw a few grid lines — insert your drill bit and go 
your electric drill to a perfect right angle into to town! Drill Guide won't let the bit skitter 
metal, wood or plastic. about or mar the surface. 


Just rotate the dial on the Drill Guide to the : Handy sliding door storage in the handle 
desired bit size. It accommodates 13 different helps vou do things right keeps extra bits available. About $2.99 for 
bits, sized 116" to 1⁄4". Lock in place, drill away! a tool every drill owner will appreciate. 
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| Rub-a-dub-dub, put GE Bathtub 


Seal around your tub. It's made 
of silicone. So its guaranteed 
for 10,000 baths or 10 years— 
| whichever is longest. Perma- 
| nently flexible, waterproof and 
mildewproof, it won't crack, dry 
or shrink. What's more, it adheres 
to most materials including 
ceramic, porcelain, metal, 
So get a tube at your hardware 
counter. Squeeze it on and start 
counting baths. One, two, three, 
four, five, six, seven, eight, nine... 
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It's Superspray 
[Continued from page 104] 


so wanted to be able to use fuels con- 
taminated with dirt or impurities— 
a requirement easily met by Babing- 
ton’s sprayer, which simply washes 
away the dirt. Dirt particles flow 
right over the ball with the liquid 
stream, or are blown away from the 
slots. "We have never had a problem 
with clogging,” says Babington. “We 
could grab a fistful of dirt and throw 
it in this sprayer and it wouldn’t 
have any effect at all.” 

This is good news for homeown- 
ers; most furnace breakdowns stem 
from clogged oil nozzles. A new noz- 
zle based on Babington’s invention 
and called Una-Spray should even- 
tually be available in an oil burner 
for replacement or original installa- 
tion. (See “More Comfort for Your 
Heating Dollar" PS, Sept. '72.) 

Why slots? Babington experi- 
mented for years before deciding on 
the slotted-sphere configuration as 
the best design for most applications. 
“The reason for a slot instead of a 
hole," he says, “is that you get more 
spray per pound of air. The amount 
of spray depends on the perimeter of 
the hole rather than its area, which 
is why we use slots." The air pres- 
sure required to rupture the 10,000th- 
of-an-inch-thick film ranges from 
about five psi to 20 psi. A small 
recirculating pump drains the excess 
fluid from the beaker and returns it 
to the top of the ball. “The pump 
should provide just enough energy 
so that the liquid barely sloshes over 
the ball, and in most cases, that is 
only a couple of inches of water 
head. I've built units with only one- 
half inch of head." 

Babington obtained his best re- 
sults with the air slots at the equator 
and the liquid flowing from one pole 
to the other. ““You should introduce 
the liquid 90 degrees away from the 
slot," he says, “зо as to provide ade- 
quate time for the liquid to spread 
out into a nice, thin film over the 
orifice." Because the surface tension 
is not sensitive to gravity, the sphere 
can be tipped without disturbing the 
film. 

"However," says Babington, “it 
won't spray exactly straight down. 
Ive had no problem spraying about 
15 degrees from the vertical. If I 
wanted to spray straight down, I'd 
have to try to get the drip tail away 
fron the bottom of the ball." 

Amazingly, even while explaining 
the problem, Babington managed to 
spray straight down by using a rod 
to pull the drippings away from the 
ball, much like drawing water along 
a nearly horizontal pencil. 

The sprayer works best at generat- 
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ing fine particles-from 50 microns 
down to one or two microns, the size 
of smoke particles. For larger par- 
ticles, Babington advises using a 
garden hose or conventional nozzle. 

“The coarsest liquid dispersion is 
usually called a spray," he says. “I 
like to think that anything over 25 
microns is a spray. Between 10 and 
20 microns would be a must. Be- 
low 10 microns would be an aerosol, 
or possibly a fog. I generally don't 
think of an aerosol until I'm below 
five microns. I think the word nebu- 
lizer is a medical term for a device 
that disperses an aerosol." 

Ultra-fine control. Babington 
can control particle size by placing a 
shroud over the spray—important in 
medical applications. "It's nothing 
brilliant" he says, “just the old 
‘bug-on-the-windshield’ principle. If 
you're driving at a certain speed, the 
large bug will hit your windshield, 
but the small bug won't-it will fol- 
low the air stream. Similarly, large 
particles will hit the sides of the 
shroud and drain off, while small 
ones pass out with the air stream." 

To demonstrate, Babington aimed 
a direct water spray at my hand. In 
a moment, it was dripping wet. Then 
he put a shroud over the spray and | 
placed my hand in front of its nozzle | 
-my hand stayed dry. Apparently, 
the smaller particles were pulled 
along with the airflow and never 
struck my palm. Then, like a magi- 
cian pulling another trick from his 
bag, he held a hand mirror in front 
of the shroud and the mirror fogged; 
some particles were still large enough 
to strike its surface. Next, he placed 
a flexible plastic hose over the shroud 
to further refine particle size. Amaz- | 
ingly, a fog as fine as cigarette smoke ; 
curled from the end of the hose. And : 
these ultrafine particles did not fog 
the mirror. 

Medical uses. Babington has 
conferred with many doctors on med- | 
ical applications, and a medical neb- 
ulizer is soon to be marketed for 
treatment of respiratory diseases. 
“Inhalation therapy," says Babing- 
ton, “is beneficial for people with 
emphysema, asthma, and cystic fi- 
brosis, which is a genetic disease. 
Such patients benefit from inhaling| 
the mist while sleeping. Doctors at 
Case Western Reserve have shown| 
that by placing children with cystic, 
fibrosis in a mist tent, they can ex- 
tend their patients' lives well into 
adulthood." 

To demonstrate, Babington pulled 
a light plastic mist tent from under 
his workbench and stuck his nebu- 
Continued 
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ALUMINUM 
JEL LY works. 


ALUMINUM 
JELLY has power- 
ful chemical 
action that re- 
moves oxidation 
quickly from alu- 
minum. This 
amazing new dis- 
covery cleans and E 
brightens alumi- id 
num and helps prevent further 
oxidation. Use ALUMINUM 
JELLY on storm windows and 
screens, storm doors, outdoor 
furniture, bicycles, siding, 
trailers and boats. ALUMINUM 
JELLY is easy to use. Just 
brush it on. Then, wash it off. 
No rubbing. No scrubbing. 
ALUMINUM JELLY is a tacky 
gel... it won't run so it’s per- 
fect to use on vertical or over- 
head surfaces. This spring, 
clean every aluminum surface 
with ALUMINUM JELLY. It 
works. You don't! 
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| | e — ih. з . NAVAL JELLY® is America' 
Available at all better hardware and paint departments everywhere. Be S Number 1 Hus Dissolver. 


= is d Removes rust from metal 
WOODHILL CHEMICAL SALES CORPORATION, 18731 Cranwood Pkwy., P. 0. Box 7183, (216) 475-3600, Cleveland, Ohio 44128 E ~ without sanding or wire 


Visit your handy HARDWARE HOME CENTE 


«77 


brush cleaner 


RESTORES HARD 
BRUSHES FAST 


perfect pair 


Home decorating or refinishing projects are 
easier when this pair of Savogran products are 
on hand. During Spring Happy Home Values Days 
one quart of Strypeeze semi-paste paint remover and 
one pint of Kwikeeze brush cleaner will be available at 
a combination price of only $2.49 (regular $3.19 value). 
Savogran products are available where paint is sold. 
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Leaks. Squeaks. Whistles. 

Chances are, your toilet is trying 
to tell you it has a problem. An 
out-dated, corroded ballcock 
that leaks. 

Now you can stop toilet noise 
once and for all. With Fluidmaster. 

Fluidmaster eliminates the old- 
fashioned tank float and arm. And, 
because Fluidmaster operates 
hydraulically, it works with water 
pressure, for fast, positive shut-off. 

Write today for full details. And 
give John the silent treatment. 


Manufacturer of the 
Model 100. 200 and 400. 


FLUIDMASTER, INC. 
1800 Via Burton 
Anaheim, Calif. 92805 


Give old John something 
to shut him up. 
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Ww HAPPY HOME VALUES at Hardware-Housewares Stores. 


It's Superspray 
[Continued] 


lizer hose inside it. Within minutes, 
it had filled with a white smoke-like 
mist as dense as any London fog. 
“A cystic fibrosis patient would sleep 
in this mist every night of his life, 
and the mist would have to be very 
dense," a point he emphasized by 
placing a high-intensity Tensor light 
inside the mist tent. The light van- 
ished as if it had been dipped in ink: 
The mist was so thick that it com- 
pletely blanketed the light. “You can 
see that it doesn’t wet the floor,” he 
added. “This is very important be- 
cause it means that the mist doesn’t 
wet the child.” 

Ecology boon. Some ecology 
problems may also be solved by the 
Babington sprayer. “About 90 per- 
cent of all the insecticide we're 
spraying is wasted,” he says. “It 
just falls on the ground and does not 
kill airborne insects; it washes into 
the watershed and contaminates it. 

“But there is an ultra-low-volume 
technique in which only one or two 
ounces of insecticide per acre are 
sprayed. A flying mosquito is more 
likely to hit a fine particle, which 
will float for a long time, than 
larger particle, which quickly settles 
to the ground. Also, it’s been found 
that it takes only a three- or four- 
micron particle to kill a mosquito. 
If he’s getting hit with a 500-micron 
particle, there’s a tremendous over- 
kill.” Babington is now working with 
the U. S. Department of Agriculture 
in experimenting with fine insecti- 
cide sprays. 

Babington can recite a seemingly 
endless list of applications for his 
sprayer: “I did work on oil-mist 
lubrication for high-speed bearings. 
The regular oil film gets centrifuged 
out at very high speed, so it’s better 
to fire a fine oil mist at the bearing. 
I have sprayed slurries of soups, 
teas, and other products that are 
sprayed into dried foods. I'm trying 
electrostatic paint spraying on as- 
sembly lines. There's no waste be- 
cause the paint particles are so fine 
they float directly onto the product, 
drawn by electrostatic attraction." 

He's also experimented with spray- 
ing water into furnace ducts for 
home humidification. He's installed 
such a device in his home, using a 
simple aquarium pump for spray 
power. 

Babington plans to continue seek- 
ing new applications for his inven- 
tion. “I’m basically an idea man, a 
research type," he says, “апа I get 
my biggest kick when somebody asks 
*Hey, can you help me spray this?' " 
He is also one of the few basement 
inventors who isn't all wet. [5] 


Weldwood “Happy 
SIZ Home" Specials (¢ 


(OS 


Woodlife-—:ne original 
wood protector. Before you put wood 
outside, put water-repellent Woodlife into it. 
Penetrates deep, protects wood from within 
against cracking, splitting, rot and decay. 
Woodlife dries clear, yet is completely paintable — 
extends paint life for years. Protects siding, 
fences, decking, patio furniture, shutters — 
any outside wood. 

April 26-May 12 Special: 
Regular Quart Price ......... $1.75 

"Happy Home Values" Special . . . $1.49 


Weldwood Home Safe" 
Menders. Completely safe 


adhesives for every home-repair job. No explosive 
or toxic fumes. Home Safe Menders are non- 
sniffable, non- poisonous, non-flammable, 

and they clean up with water. Really do 

the job, too! With all the holding power you need. 
Make home repairs safe — and sure! 


HOME SAFE now only 
Touch-N-Glue ........ 986 
Contact Cement. ...... 594 
Metal Mender........ . 694 
Wood Filler.......... 59¢ 


Tub-N-Tile Caulk .... $1.00 


ONE HAND...ONE SQUEEZE 

.„.. and you've 

NAILED it 

with ease! <= 


‘Staple Sizes: we A e ©. Model T-50 

1/4", 5/16", 3/8", MN 

1/2", 9/16" 

and Ceiltile. “Ж, 2 | 
SHOOTS 

A STAPLE 


wherever you’d drive a nail! 


FASTER...BETTER... CHEAPER 
for 1001 HOME FIX-IT fastening jobs 


FEATURED ARROW 
SPRING SPECIALS 


You'll be amazed at the versatility and power of 
this heavy duty Arrow gun tacker. It loads a strip of 
85 heavy gauge staples in 6 different sizes . . . and 
automatically drives them with one-squeeze ease 


...for penetrating the hardest woods, plywood, arca 

Masonite, composition board, plastic and soft metals! $15.95 Value 
You'll like the convenient one hand operation, only $14.95 

too. Your other hand is always free to hold material SAVE $1.00! 

for neater work . . . whether you're putting up ceil- 

ing tile, installing insulation, upholstering a chair, 

covering a valance, repairing a screen or any one of 

ошап other fix 'n fasten projects around the —— 

eee ; : к SPECIAL 

к d. of all-steel, jam-proof with a lasting chrome $8.95 Value 

inisn. | only $7.95 
Also available: Light Duty Model JT-21 SAVE $1.00! 


At Hardware, Building Supply, Variety, and other retail outlets. 


ARROW FASTENER COMPANY, INC. 


166 | 


Bedroom for Van Camper 
[Continued from page 123] 


1/,-28x2” bolts and self-locking nuts. 

One point of caution—the hinge 
mounts on the upper door window 
frame with +8 pan head sheet 
metal screws. After your trials have 
established proper centering, mark 
screw-hole locations so you can find 
them after the floor interior is fin- 
ished off. 

Draft-tight. You'll want the rear 
doors to be as well insulated and 
draft-tight as you can make them. 
'The door thickness allows two layers 
of 114”-thick foam insulation. Cut 
the foam into blocks to fit the m- 


Long webbing strips must be grom- 
meted and held to the support tube 
before that tube is riveted to the bed 
frame. Adjust tensions evenly. 
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Standard length of our prototype bed 
leaves about a foot of space. You can 
add extra length here easily. 


Get full plans from PS 
for stretching a van 


Before you can install the bed 
shown, you need to stretch your 
van into a camper. How-to is ex- 
plained in PS Plan 5553—Van 
Conversion. These four 17” by 


22” pages of instructions contain 
the original PS article (cover 
story for August 1972) plus addi- 
tional details, drawings, and ex- 
planations. Send $3.95 to PS 
Plans, Dept. 35, 355 Lexington 
Ave., New York, N.Y. 10017. Ask 
for plans by name and number; 
allow 3-4 weeks for delivery. 


Bedroom for Van Camper 
[Continued] 


terior contours and sized to slip 
through the panel openings. Install 
one layer of blocks, then cut the sec- 
ond layer so joints are staggered and 
do not fall on joints in the first layer. 
We used 4"-wide ЗМ heavy-duty 
pressure-sensitive cloth tape to fur- 
ther blank off openings that might 
permit drafts. This is important 
around the latch hardware where in- 
sulation can't hit working parts. 

If your van has rear windows that 
open, they present a small problem. 
We removed the inside latch hard- 
ware and unscrewed the toggle from 
the glass clips. Two dogs of 3/16" 
steel were substituted and the win- 
dows permanently drawn down gent- 
ly but firmly against the seal rubber. 

Curvature of glass and frames at 
this point required using 1”-thick 
insulation. We used Dyfoam Tuf- 
hide and saw-kerfed the interior face 
at 1" intervals to let the insulation 
bend to the glass contour. 

This material is polystyrene foam 
with a leathery finished surface lam- 
inated to each side. The surface is 
durable enough to accept reasonable 
wear and takes latex paint well. Be- 
fore cementing in place, paint the 
surface that shows through the rear 
windows. While the mastic adhesive 
dried, we clamped the panels to the 
lower canopy rim with scrapwood 
blocks. Tufhide is made by Construc- 
tion Products Div., W.R. Grace & 
Co., 62 Whittemore Ave., Cambridge, 
Mass. 02140. We'll use it in addi- 
tional areas later. 

Inner door panels. The .032" alu- 
minum here serves to seal against 
drafts, give a level support for the 
bed, and make the two doors into a 
solid box structure for rigidity and 
vibration resistance. Note that the 
upper sheet slides under the infold- 
ed lips of the canopy side panels, 
and the lower piece bends and folds 
under the door to conceal the door 
joint. Make a small cutout for the 
latch tongue. 

We'll insulate and finish the can- 
opy walls at the same time we do 
the interior of the van. But that's a 
story for later. 05 


BLACK & DECKER 
a714” Circular Saw 


DfTssrÓN 9: 
am 
NEST DF SAWS 


DISSTON 
Nest of Saws 


Ideal for home use. 


| 2 a ee ги This set has 3 in- 
= z Only 17. 99 terchangeable 
М blades for wood ог 


metal cutting. 
Strong handle can 
be locked in any of 


8 positions. Reg. 
Zips through 4.79.. 
2 ™ lumber on rip cuts. 
— . Has 1 HP improved Model 161 
burnout protected motor. 
Exclusive sawdust ejection system. Only 3.87 


Cuts 2" lumber at 45 degree angle. 


USM "POP" Rivetool Kit 


Do fixing and fastening faster. Riv- 
etool has interchangeable nose- 
pieces for setting 1/8" and 3/16" 
diameter rivets included in kit. Reg. 
5.95. 


STANLEY 
24" Aluminum Level А 


Lightweight, extra-strength, 4 
precision extruded alu- 4 
minum frame. Three 


“360” king-size vials. JA.” 
A quality tool for 4 
either the pro- : 
fessional or € / 
NA 


handyman. 
Reg. 6.85. 


No. K-110 Only 3.88 


Extra "POP" rivet 
variety Dispenser/ 
Pack. 6 sizes in 

6 compartments. 
Reg. 3.85. 


No. VP-120 Only 2.47 


Model H1237—24" 


Only 4.50 


DEPOSIT COUPON BELOW AT YOUR ACE STORE TODAY! 
= * j 
UTE. Here's your chance for that exotic 
Prae: get-away-from-it-all vacation . . 
A All expenses paid by Ace plus $1000 in cash 
1| "(Alternative European trip 
available] 
Just complete and deposit coupon al any Ace store before June 30, 1973. Na pur- И 
chase required. Use facsimile coupon if desired. Vacation trip will be awarded 
prior to July 31, 1973. Not open to contestants where participation is prohibited. l 
Contest subject to Federal, State & Local laws. Prize will be awarded on a national 
basis and is open to persons 18 years or older. Prize not transferable and not | 
refundable or redeemable in cash or cash value. (PS 573) 1 
Name l 
Dept. PS 573 E с сысы 1и 
| ACE HARDWARE CORPORATION Cily, State & Zip | 
6501 West 65th Street | 
Chicago, lllinois 60638 Dealer's Name 
Talephone: 312-581-1600 Street Address | 
Dealer Inquiries Invited i 
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Pool-Heating Panels Make the Sun Work for You 


months for comfortable s swimming. 

An optimum site for panels is one 
facing south on the slope of a peaked 
roof. Other typical installations are 
along fences, on patio sun-shelters, 
and on flat roofs fnounted on wooden 
frames tilted to the proper angle 
(roughly, in degrees, your latitude). 

Panel support. Each 10-foot pan- 
el (35 square feet) weighs about 72 
pounds when full of water. If you 
can walk on the supporting surface, 
it will easily support this well-dis- 
tributed weight. 

Pipes and fittings can be 114-inch 
or two-inch ABS, PVC, or poly- 
ethylene plastic. Class-160 plastic 
irrigation pipe is adequate for the 
typical pressure of 10 psi or less. 
Some local codes may specify more- 
expensive Schedule 40, a thicker- 
walled pipe. 

The biggest part of the installa- 
tion job will be the pipeline, and 
frames to support the panels if you 
need them. Most people like to bury 
the dual pipes from pump house to 
panel array, or to run them unob- 
trusively along the bottom of a 
fence or behind shrubbery. Keep 
this in mind when you locate the 
panels. 


` Tools canî fixe 


[Continued from page 117] 


On a roof, you can take the pipes 
up through the eaves or parapet, 
which involves holing and patching, 
or take them around or over the 
edge with elbows. Or you may wish 
to put the pipes tight beside an ex- 
isting downspout where they'll seem 
less visible. 

Pump-house plumbing is uncom- 
plicated. You tap into the existing 
pool-circulation system after the fil- 
ter, or between the filter and the gas 
heater if you have one. The existing 
pump will do the job unless it’s in 
marginal shape. A %4-hp motor usu- 
ally is enough muscle. 

Basic pump-house hardware needs 
are two Ts and a valve between 
them. A manual gate-valve is fine if 
you don’t forget to open it and by- 
pass the solar panels at times when 
they’ll be losing heat instead of col- 
lecting it (little or no sunlight). 

Automatic valve control. Option- 
ally available is an automatic shut- 
off valve controlled by a small sun- 
light-sensing device installed with 
the panels. When the sun is bright 
enough to warm the panels at all, 
the valve closes and shunts water 
through the solar-heating system. 

What does a system cost? One 


typical installation for a 450-square- 
foot pool involved seven 10-foot 
panels (245 square feet of panel 
surface, for $429), 250 feet of two- 
inch ABS irrigation pipe ($100), 
ten two-inch plastic elbows and fit- 
tings ($15), the optional automati- 
cally controlled valve ($96.50), and 
sales tax ($32.02) for a total of 
$672.52. The owner installed it dur- 
ing two weekends. 

A 250,000-Btu-per-hour (input) 
gas heater for the same pool would 
have cost between $475 and $600, 
installed. That’s $400 to $425 for the 
heater, the rest pays for installation 
of the gas line. 

Flat-roof installation. Another 
owner tilt-framed five panels on a 
flat roof to heat a 400-square-foot 
above-ground pool. Panel, pipe, fit- 
tings, etc., totalled $342. He did the 
job, including a short run of buried 
pipes, in two weekends. 

This practical application of solar 
heating should particularly appeal 
to those concerned about our loom- 
ing energy shortage and the already 
existing natural-gas shortage. 

The manufacturer is FAFCO Inc., 
2860 Spring Street, Redwood City, 
Calif. 94063. 05] 
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(Thats why Mystik created Tool Box Tapes.) 
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LEDE 


Duct Tape. Great for j 
sealing ducts, vents or $ E i 


air conditioners. 
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Mystik Tapes, Borden Chemical, Division of Borden Inc, 
50 West Broad Street, Columbus, Ohio 43215. 


s» | Sponge Tape. Unbeat- 
шш able for weather- 

| stripping, cushioning or 
f for replacing gaskets. 


Tooi-Bnx 


. Use it 
| indoors or outdoors. 
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2 RR 
г Tooi-Box Tapes 


. aluminum 
Í kiara Ropar tape 


Fabric E Bet Heavy- | 
duty for anythi 
window shades to tents. | 


Aluminum Tape. Rust-proof 


and strong. For patching 
| drain pipes, gutters, auto 
bumpers or other 

- metal surfaces. 


Electrical таре. 


convenience and safety. ] 4.4 = 


О.І. Listed #39881. | one.” 


аі Hardware-Housewares Stores 


Strapping Tape. Fiber- 
glass reinforced for 


extra strength. 


зз, $2199 
Tooi-Box lapes 


ng from 


Great | 


ing kit, (510-20) 


pedal with parking brake. 


Dependable hardware and 
housewares are available 
at your nearest S&T Store 
or through their speedy 
S&T catalog service. Shop 
S&T Stores and SAVE! 


Guard against summer heat 
with this custom room air 
conditioner. Permanent wash- 
able filter — easy to remove, 
wash and replace. Complete 
with standard window mount- 


Briggs & Stratton 8 H.P. en- 
gine with Rewind ''Easy-Spin" 
starter. 3-forward speeds plus 
reverse. Clutch pedal & brake 
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Helps prevent clogging and 
brown spotting, 

* Steams better longer. 

Uses most tap water. 

+ Keeps steam vents, steam 

chamber and water tank 

cleaner! 


One coat covers beautifully. 
Easily applied with brush or 
roller. It's washable, color fast 
and spot resistant. Clean up 
with soapy water, 
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& chain. 
Cuts trees 20 inches thick. 
Powerful 34cc engine. 
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Lightweight, precision frame, 
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Geared for big, 
tough jobs. 
26 pieces. 
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Powerful drawcut 
action. 
Steel cutting blade. 
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GRASS SHEARS Low speed for 
with Teflon S* Coated Steel metals. High for 
Blades. wood and com- 
быы Аси ae positions. 
16 oz. HAMMER NO. H111% me 4 assorted blades. 
Well balanced, quality hammer. 
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© Savings, | 


Ft a T E -D E Wic No. a. 


found it 
А 
WD-40 the original multi- 
purpose spray that makes 
anything that works 
... Work better 


it will lubricate to stop squeaks in 
hard to find places. Makes locks, 
hinges, cables and chains work 
smooth at any temperature. 


it will penetrate to free rust frozen 
bolts—frees automatic chokes, heat 
risers or sticky mechanisms. 

it will protect metal from rust and 
corrosion. Easily and safely cleans 
road tar from chrome and paint. 

it will dry out wet ignition systems 
FAST for quick starts. 


* Stops Squea 
‘Protects Ме! 

E "Las. 
JüSeng Rusted ' Stons Sauces 
4 ' Protects Met 
, "ens Rusted F 


ЫТ Sticky Me chi 


MAKES PENETRATING OILS, 
GRAPHITE AND GREASE STICKS, 
OBSOLETE 


i For a SAMPLE and FREE brochure 
j vend 25¢ in coin to cover handling to: 
WD-40 COMPANY —5390 Napa Street 

| вап Diego, California 92110 

i Name 

{ Address 
ICY 
I State Zip 19 й 
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How to Cope with Those RV Emergencies 
[Continued from page 121] 


A cranky automatic transmission 
can also be caused by having too lit- 
tle fluid in the system. Check the 
level when the engine is hot; fluid 
drains out of the torque converter 
when the engine isn't running. 

Carry an extra can of the specific 
transmission fluid your rig requires. 
Never overfill, though. This could 
cause air bubbles and upset the con- 
trol valves and servo pumps. 

If your transmission fluid looks 
milky, you may be heading for trou- 
ble. This happens when water or 
glycol contaminates the fluid. Drain 
the milky fluid at once and replace 
it with fresh fluid before real trouble 


occurs. 
Another emergency may occur 
when the throttle-return spring 


comes off at one end or both. This 
deprives you of throttle control. Un- 
less the spring is lost, you can hook 
it back on and replace later whatever 
caused it to come loose. 

Brake troubles. Motor-home and 
pickup-camper brakes get a hard 
workout, especially when you're trav- 
eling in mountainous areas. The 
brakes can fade if they become too 
hot from constant application while 
going down hills. The way to prevent 
this is to make your engine do the 
major share of the braking. Cursi 
recommends downshifting one gear 
going down hills from the gear you 
were in when you climbed. With 
automatics you can shift to Low if 
you stay below 40-45 mph. Otherwise 
use 2 (intermediate or super). 

However, you may sometimes fee] 
a sponginess in your brake pedal 
even if you take these precautions. 
This is probably caused by air 
trapped in your brake lines. The cure 
is to bleed some fluid to purge the 
air bubble, then top off with fresh 
fluid in the master cylinder. 

It takes two persons to perform 
this operation. Have someone step 
on the brake pedal while you turn 
the bleed screw in the wheel cylinder 
to bleed fluid. When a steady stream 
comes out, tighten it up. Then check 
the brake pedal. If the sponginess 
has disappeared, chances are you've 
eliminated the air pocket. If the 
pedal is still not firm, continue the 
treatment to the other wheels until 
the trouble is corrected. 

Another source of brake trouble is 
the brake-booster breather. Some- 
times this filter is located in the bat- 
{егу compartment of motor homes. 
If you install a second battery, it 
could give off fumes in an over- 
charged condition, and this may 
adversely affect the booster's opera- 
tion. You'll be wise to move the filter 
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to another location rather than risk 
this. 

A simple way to tell if the booster 
is okay is to pump the brake pedal 
three or four times with the engine 
off, then start up the engine. If the 
pedal goes down, your booster is 
good. If the pedal doesn’t move, 
you’re getting no booster effort. 

Cursi says that the breather is the 
first thing to check as a cause of this 
condition. The booster filter should 
be changed every two years if it’s 
located inside the motor home. If it 
is located outside, it should be 
changed more often. 

Overheating bugaboo. Another 
common RV emergency, this one is 
frequently made worse by the fixes 
some RV owners attempt. 

Never replace the thermostat un- 
less you have the maker’s part num- 
ber. The identical thermostat is ne- 
cessary for the proper circulation of 
coolant through the bypass. The 
wrong thermostat can close off the 
bypass and cause overheating. And 
never put a higher psi-rated pres- 
sure cap on your radiator than the 
engine manufacturer specifies. The 
system is designed to operate at a 
specific pressure. 

Lugging your engine when climb- 
ing hills is always a possible cause of 
overheating. Downshift manually 
when the vehicle’s speed drops down. 
If you continue to hold the throttle 
wide open while the rig is slowing 
down on a climb, it will cause over- 
heating. 

Toting a spare wheel on the front 
of your motor home or pickup camp- 
er cuts off cooling air needed by the 
engine. Find another place to carry 
the spare. 

These fixes may solve problems 
when you're out in the woods. But 
preventive maintenance can ensure 
you against having any emergencies. 

Here are some recommendations 
that Cursi makes to cut down me- 
chanical failure: 

Change engine oil every 90 days 
or 4000 miles-sooner when you run 
under dusty conditions. Change oil 
filters every second oil change; with 
every oil change when riding under 
dusty conditions. Lubricate the front 
end every 2000 miles. Replace cool- 
ant with 50/50 antifreeze and water 
once a year. Antifreeze is just as im- 
portant in preventing overheating as 
in preventing a freeze. 

Transmission oil should be 
changed when your rig reaches 32,- 
000 miles, and every 20,000 miles 
thereafter. Wheel bearings should be 
repacked every year. Brakes should 
be checked at least once a year. 


APRIL 26 to 


NOW 


¥ Prepare for a good-paying 
ш career in security hardware: 


The Yale® Home Study Course —First Graded Course 

in Security Hardware by one of the biggest names in the industry— 

can give you immediate rewards in a fast-growing industry. 

Course makes you ready for hardware specifying, selling and, eventually, 
even consultation work with architects and builders! 
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Workbook Harga ала Secun É Now, the makers of 
= жы ^ Yale Locks offer you 

*- home study courses! You 

learn at your own pace! 


No experience 
needed! No high 
school diploma! 


Security hardware is a 
field that needs qualified 
men. Trained men! Per- 
fect opportunity for vet- 
erans! 
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Train at home for 
a $9 Billion Industry that's crying for people! 


Every new building that goes up needs security hard- 
ware...hundreds, even thousands of locks, door closers 
and exit devices—a big $9 Billion business! And a 
tremendous need for people! 

You can work with manufacturers, architects, builders, 
hardware retailers, building contractors, or for local, state 
or Federal Government, as a qualified person, at as high 
a level as you wish to train for. It's all up to you! 


Start now! Examine the first lesson for 10 days! 


Return the coupon and you'll receive the ‘Yale Home 
Study Course.' When you get the "Introduction and 
Lesson * 1 Kit" open it, read the texts and materials! 
Listen to the special LP record that will be a part of each 
lesson. Go through the workbook. 

Use it up to 10 days. Then, if you don't agree that the 
skills and knowledge you can learn can lead to an inter- 
esting career in a dynamic industry, within 10 days return 
it and owe nothing. 


Satisfaction Guaranteed! 


The 'Yale Home Study Course' was prepared in coop- 
eration with Purdue University. | 


There isn't a better home study method to start you on 
your way! 

Course leads to Diploma as a Specialist! 

These graded, step-by-step lessons will advance you 
to higher levels where you'll learn "Master Keying” and 
qualify to do consultant work. 

You start by learning security hardware from the 
ground up — every type of lockset, bored lock, auxiliary 
lock, padlock, locking mechanism. You learn the history 
of locks and the philosophy behind security systems; how 
to plan and specify them. 

The basic course includes keying charts and other val- 
uable tools which you will keep. You'll use them when you 
begin specifying hardware for architects or builders of 
commercial, industrial or institutional buildings. 


Act now! Send the coupon today! No risk! 


10-day FREE TRIAL! 

send for your introduction and first lesson in the ‘Yale 
Home Study Course’! Use it! Then, within ten days, if 
you're not completely impressed with this fact-packed 
course simply return the lesson and pay nothing! 

Mail coupon to: Eaton Corporation, Lock & Hardware 
Division, Yale Marketing Department, P.O. Box 25288 (S) 
Charlotte, North Carolina 28212. 
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Gentlemen: 
Please send me, without obligation, the first lesson in 
the 'Yale Home Study Course.’ | understand that if | am 
not fully satisfied | may return it within 10 days and 
pay nothing! 


Name 


Address 
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BIG OPPORTUNITY FOR VETERANS! NO HIGH SCHOOL DIPLOMA NECESSARY! 
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need anew саг? 
or 


Engine getting tired? Get 50,000 

or more miles of new-car perfor- 

mance without trading. Have 
engine overhauled and Hastings 

piston rings installed. Costs about 
$300 — $400. Saves thousands 

...in depreciation, taxes, and in- 
creased interest and insurance costs. 
Hastings rings lower your 

cost of owning a good running 

car. Ask your mechanic. 


HASTINGS» 


MANUFACTURING COMPANY 
PISTON RINGS * FILTERS * CASITE ADDITIVES 


DigamonD 


FOR THE GOOD Times 
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The beautiful Diamond Minihome is 
sheer luxury on wheels. The spacious 
interior is designed for comfort, con- 
venience, and beauty. The fiberglass 
back and front, combined with. the 
walk-on roof, luggage rack and ladder 
make the Diamond a sleek, rolling 
symbol of "the good times.” 
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Write today far. more information on 
the Diamond minihomes, campers, or 
travel trailers. Diamond units are 
quality built for beauty, durability 
. .. and for the good times! 


lgomonp 


Coons Manufacturing Inc. 
Dept. 104, Box 489 
Oswego, Kansas 67356 
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engrave money 
(legally) 


One dollar makes ten. Make profits up 
to ten times your cost—full or part time 
—right in your own home. 

Engrave much needed nameplates, 


| directories, signs, trophies, badges in 


plastic, metal and wood on the time- 
tested New Hermes Engravograph. 

Simple to operate. It's tracer-guided. 

Engraving is a permanent business 
— not a fad — with small investment 
of less than $400; money back guar- 
antee. Trained representatives at your 
Service. 

Write for free illustrated catalog 11. 


new 
hermes. 
engravograph 


World's largest engraving machine manufacturer. 
20 Cooper Square, New York, М.Ү. 10003 


CANOE? 
You Sure Can 
With Popular Science Plans 
You build either of two designs using the 
same proven strip planking technique. The 
16-ft. Redwood Canoe, Plan 5511, started it 
all and is very popular —thousands have 
been built since 1967. The Trailboat, Plan 
5558, is the same length but easier to por- 
tage because it separates quickly into B-ft. 
sections. Each part weighs only 45 pounds. 
Available for both boats are full-size tem- 
plates of ribs and other pieces. 

TO ORDER plans only, send 
Plan 5511— Redwood Canoe or $2.95 for 
Plan 5558 — Trailboat to Plans Division, 
Dept. L, Popular Science, 355 Lexington 
Ave., М.Ү. 10017. Ask for plans by name 

and number. 
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$3.95 for | 


A/C for '73 
[Continued from page 81 | 


a simple explanation on how to use 
it There are many questions you 
may not have considered asking: 
Other appliances in use? How many 
people normally in the room? (A 
person gives off 400 Btu's per hour 
just living.) How many doors in the 
room frequently opened? You can get 
estimate forms free from AHAM at 
20 ЇЧ. Wacker Drive, Chicago, Ill. 
60606. 

Another thing you may want to 
try is use of a couple of room units 
or even only one [See ‘Cool Your 
House With One Window Unit?" 
PS, April '71] to cool more than one 
room. John Slattery recalls: “Once 
I used three air conditioners scat- 
tered about my house. I ran the 
furnace fan along with them and 
every room was quite comfortable." 

Engineers concede that this ap- 
proach won't give you the air distri- 


| bution that a central system will, but 


the cost is less. Slattery's system had 


nearly 30,000 Btu's, so don't expect 


to skimp in capacity. 

Clint Ring, GE's manager of 
product planning, went the big-unit 
route, too. "I have a guest room 
that we don't use very much, so I 
put a high-capacity unit in there. 1 
run the furnace fan at its summer 
setting, close off the registers in the 
rooms I don't use, and everyone's 
quite comfortable. All the noise 
stays in the guest room; it's like 
having a cooling plenum." 

Placing your air conditioner. 
Where should you put the unit? 
Which window? 'Through the wall? 
Put it where you think you'll get 
the best air circulation. "A lot of 
people think you shouldn't put an 
E conditioner in a window that's 
| going to get a lot of sunlight, such 
as a western exposure," says Clint 
| Ring. “But it doesn’t matter. Shad- 
| ing the unit will not make a big dif- 
ference in performance.” The sun 
shining on the condenser section ac- 
counts for only a few hundred Btu’s 
| per hour, hardly significant in the 
total save-a-watt picture. 

Care pays off. Keep units func- 
tioning efficiently: Clean or change 
the filter every few weeks. Dirty fil- 
ters greatly inhibit the air-exchange 
rate. Second, oil the fan motor and 
tension the fan belt. Finally, clean 
the condenser coils (located outside 
the window). You can wash them 
at the beginning of the summer with 
a garden hose. 

Now, put all the aforementioned 
suggestions to work that you can 
afford right now. You'll be more 
comfortable, eventually save money, 
and conserve some energy. 


Protecting America offers two opportunities for a real future 


W. M. RAGSDALE 


LEARN ALARM/SECURITY INSTALLATION, 
SERVICING & SALES AT HOME QUICKLY! 


А recent FBI crime report showed that a 
burglary is being committed every 15 
seconds in the United States. Right now, 
one of the most rapidly-expanding indus- 
tries in the U.S.A. ia the home and business 
security field. As crime increases, demand 
for home and business protection expands 
with it. The need has never bern greater. 


Yet, surprisingly, you necd no particular 
mechanical abilities or even electrical knowl- 
| edge. Alarm systema operate on very low 
voltages which are not dangerous and do not 
require an electrician's license. 


Profitability is high! An average $450 job 
can cost just $80 for parta and take just 16 
hours of labor (your own or that of a helper 
| whom you pay about $5 per hour). Similar 
businesses are bringing their ownera groaa 


incomes of $15,000 to $30,000 in many com- 
munities, 


America is locked up tighter than ever be- wants to work, Earn in his spare time, ina 
. independence. 
From the start you get practical experience 


ORVILLE PIERCE 
(LaPuente, Calif.) HORACE H. ALBRIGHT . M. RAGSDALI 
“While in training | (Brookhaven, Miss.) (Conyers, Ga.) ''| think 
earned $200 and | now . average about the Locksmithing Insti 
have a mobile unit $4.00 per hour. 1 think tute is doing a fine job 
which | operate in my the whole course was training people for the 
spare time . . . en- the greatest, the best — locksmithing trade. | 
joyed the course and instructor and when | пож do all the lock re: 
think it was the best retire... am going to pair for the County High 
ng ag ey one can get do locksmith work full School, with. a pleasing 
in this field time. Thank you.’ increase in salary." 
fore. And there are more homes, more stores business of his own, or in a highly. paid 
and factories, more hotels, more cars, and position with someone else. Earn in almost 
doing real jobs on car locks, home locks, 
padlocks, and safes. Within six months you 


yk Newspaper headlines tell the story. * Earn as much as $10 an hour—or more. 
Pick up а paper any day. Burglary, house- d m Today a trained locksmith can just about 
| EE n-- E 
тег 
more people. And that means more keys : any part of the country he wishes to live. 
and locks. 
№ Darm at home — earn as you learn. 
Let Locksmithing Institute show you abso- 
lutely free how u can qualify far this. ex. 
can be on the road to complete indepen- 
dence of bosses, low wages, layoffs. small 


breaking, vandalized homes — no wonder write his own ticket. Earn as much as he 
yy The fast way to success . . 
| citing, action field. The information card 
below will Bring you full details abou: the 
| fast, easy course that trains you by "doing" 
for this highly. paid profession See how you 
1 


can learn at home, in your spare time, even [ - 

while you hold down your present job See 

how the key-making machine and complete | 
set of tools included with the course can 

put you in business earning money right 
while you are learning. 


= retirement income. 

Don't you owe it tà yourself to get the facts 
today? The card below won't even cost you 
postage. No salesman will call. You and you 
alone can make 
straight-forward 


our decision based on the 
acts you will receive. 


O Locksmithing Institute 


ы чай ts. LOCKSMITHING INSTITUTE | 
À plus your tools, locks, Division of Technical Home study Schools 
picks, supplies Dept. 1111.053 Little Falls, New Jersey 07424 | Name 
included with course Locksmithing Institute r$ Licensed by State of Mew Jersey Accredited Member 
Hational Home Study Council. State Approved Diploma, Approved for Veterans Training 
| Address 
City 


Dome Home? 
Now You Can! 


Buy construction plans for Bucky Fuller's new Hexa- 
Pent Dome—and go right to work. Famous inventor 
of the geodesic dome developed the plans especially 
for do-it-yourselfers. Cut and shape the two-by-four 
framing pieces with a table saw, radial-arm saw, and 
jointer—or have a local woodworking shop make the 
cuts — and then assemble the parts into hexagon and 
pentagon building units for a dome shell. (CAUTION: 
Hand tools are not sufficient for this project.) 

Along with detailed building plans you get an en- 
gineering load study made on the prototype dome. 
'This should help you get a building permit if one is 
needed. Materials for the original 24-foot diameter 
dome cost about $1000 — for the finished waterproof 
shell, without insulation, interior wall surfacing, floor- 


Popular Science Plans Div. 


ing, utility lines, or interior partitions. For these PPS 
details, make your own choices from conventional Kleve 
home-building practices. А five-eights dome of 24-foot 
diameter stands about 14 feet at the center. Therefore, Street 
you can have at least a partial second floor. For other | 
details, see Popular Science for May and June 1972. City 
Mail your remittance along with the coupon. Allow NUR Zip 


three weeks for delivery. 


355 Lexington Avenue, New York, N. Y. 10017 


Enclosed is my check or money order for $15. Please send me 
one set of Bucky Fuller's Hexa-Pent Dome plans (No. 5544). 


NOTE: One set of plans entitles you to build ONE DOME 


YOUR OWN BURGLAR 
FIRE ALARM BUSINESS 


Train in your own home, at the hours 
you choose. Lessons— clearly written for 
study at home— cover all types of installa- 
tions, alarma, electric eye, protecting win- 
dows with foil, hidden switches, all the 
"trade secreta" of the industry. All include 
clear, easy-to-understand illustrations. You 
have available, as needed, personal help 
from a skilled instructor. You will learn by 
doing, and will receive а kit of professional 
tools, supplies and materiala, with which 
you can put theory into practice. You will 
be trained in estimating for profit, and in 
how to get business. 

For full information on all the opportuni- 
ties in this expanding field, mail coupon 
today. No salesman will call, ever. 


SECURITY SYSTEMS 
MANAGEMENT SCHOOL 


Division of Technical Home Study Schools 
Dept. 7111-05. Little Falla, М. J. 07424 


TECHNICAL HOME STUDY SCHOOLS 

Little Falls, New Jersey 07424 Dept. 111-05: 

Please send me without cost or obligation complete details regarding your 
practical Home Study Training. | am especially interested in: [check one only) 


O Security Systems Management School 


(Р LEASE PRINT} 


Ste i 


C] Veterans and Servicemen: check here for G. I. Bill Information for онаи Institute 


Dept. 35P 
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readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 


write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 


A selection of products and services for Popular Science from the advertiser. For advertising rates for this section, 
| 5 
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CONOMY 


TRACTOR 


Man-size 


more than 
E. | mower. 


Economy tractor mows big lawns fast...but that's not all! It handles 
nearly every task on your place with really worthwhile man-size tools. 


How? It's a special breed, that's how. Economy's extra size, weight and 
traction, plus the greater power-delivery of a/l-gear drive converts 
nearly 10095 of engine horsepower into work. No fluid drive loss. Gives 
you more pull-power to work faster, more tool-power to operate 60" 
rotary mower and 20 other attachments. Write today for free catalog. 


With an Economy Tractor 
you can: 
C] Plow, till, harrow, pull heavy loads. 
[ ] Bulldoze with 4-ft angling blade. 
C] Load gravel, dirt; 14-ton bucket. 


[ ] Mow 2 to З acres an hour with rotary 
mower or sickle bar. 


[ ] Clear 16" snow in one pass. 


um i 7 x dins 


ЙН ен: ae Ne A 
D ае Ll 


CONOMY 


TRACTOR 


1005 A-5 Anoka Avenue 
Waukesha, Wisconsin 53186 


SUAE 


HUNTING ^ 


at ante | "ag = шыша 
oer STEEL ume д e 


SILENT, POWERFUL, ACCURATE, HITS LIKE A RIFLE BULLET. Improved version D most effective 
native weapon — Malysia's hunting blowgun. Thrilling sport! Kills varmints, pests. Tranquilizes. Survival.’ 
Defense. Ideal gift ompressed breath gives amazing power. 200 ft. range. Astound friends! Rugged .3B cal. 
arasin aluminum, а ар у" plywood. Speed 300 ft./sec. Not a toy! Has 100-5" ё B" steal Дал» (кїї), 
ЫЛЕ үр КҮ Com maset ан Ft. model $6.88) Popular Si Ft. $7. woe num 642 Fr. $8. „аз! E xtra darts; 


0 per 100! er 50D. BUY 2 GUNS GET * DART ЕЕ ( 10 value)! y te з GUNS: 
GET 1 pt er NE 0 value)! BUY 4 GET 1600! 232 uua Add .65c post un. IF BROKEN: + 
THIN WILL REPLACE AT NO E! Use 30 days. Maney ‘back if not delighted. т 


HOUSE OF WEAPONS, Box 7285-], Univ, Sta., Pree. Utah 84601. Send cash, check or money order. =+- 74 - 


to give you 


Flat tire! 


Million miles from nowhere 
and your spare has no air! 


What would you give to have your own 
compressor that works off your cigar- 
ette lighter? AUTO-FLATOR, 67” long, 
produces amazing 60 Ibs. pressure! 
Pumps any size tire in minutes. Inflates 
space-saver spare, air-jacks, rafts, air 
mattresses, pools, etc. Operates on 12- 
volt system in auto, trailer, truck or 
boat. Sent direct from manufacturer on 
2x 10-day trial. 

Complete with 
10-ft. air hose, 
inflator 
attachments 
and plug. 


$2995 


(plus $1.00 shipping) 


Ое Zr 3 eR 
QE uto Bon. 
Compressed Air From Car Lighter 
W. R. BROWN CORPORATION 


poe EET N nr AVE, Сеара; MIL NORIS _ 


NEW! Lifetime Guaranteed 
GARDEN HOSE NOZZLE 


e 50% more power — adjustable: 
e No washer needed — ever! 
e lifetime leakproof guarantee 
e Precision made of solid brass 
e Stainless steel ball bearings 


Казу fingertip control permits adjustable 249 
apravs, pinpelnt selid jet stream, or com- 
plete shutoff. Fits all standard garden plus 45¢ 
hose, Ideal for patio; auto, driveway, shipping & 
garden, Money hack guarantee, handling. 
Larch, Dept. 612A 
Box 770 Times 5а. Sta., New York 10036 


SILVO (BRAND NAME) TOOL CATALOG 
: Thousands of 
exciting tool 
values! 
Thousands of Exciting Tool 
Values! Stanley, Millers 
Folls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sproyers, 
Plumb, Huot, Kennedy, | 
Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send $1 for our big 152 page tool catalog today. 


SILVO HARDWARE CO. 
107 Walnut St., PSD73 Philo., Pa. 19106. 


‘BUILD YOUR ‘OWN CANOE: 


Woon A CANVAS OF 
FACTORY MOLDED! 
FIBERGLASS i 
=i = 


lany 


IMODELS 
| TO CHOOSE i 


j FROM A | | FREE ; 
i [BASIC OOO KIT; ^ TRAILCRAFT, INC. rogis aha 
i BOX 60696 CONCORDIA, KANSAS 66901; 


LALAII 101101] П ТЕ ТА ы 


LIVE IN THE WORLD OF TOMORROW...TODAY! 


(And our FREE CATALOG is packed with exciting and 


A BETTER LIFE 4/000 finds for fun, study ar profil for every meme 


STARTS HERE ber of the family.) en — ! — 


"FISH" WITH А GIANT MAGNET 


Go Treasure Hunting On The Bottom! 
Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in bay, river, lake or 
ocean. Troll it along the bottom. Your 
"treasured" haul can be outboard motors, 
anchors, other metal valuables. Five-pound 
Magnet is war surplus—Alnico V Type that 
cost the Government $50, It lifts over 150 
pounis on land—much greater weights under 
water! 


Stock No. 70,571N  ....... ... $14.00 Ppd. 
Stock No. 70,570N 3V2 Ibs. .... $8.75 Ppd. 


Ct 


£s DII КАКА 
Fabra оры as 
Lir I 


Amazing New 
WANKEL ENGINE KIT! 


General Motors recently paid $504 
milllon for rights to the Wankel. Ford 
Just signed up! Now you can thrill 
to the fun of building your own see- 
through, 15 scale working motorized 
model. This revolutiona pistonless 
type engine replaces piston, cylin- 
der and crank assemblies with ro- 
tating discs (sections removed to 
form firing chambers). Kit features i 
flashing plugs, rubber fan belt, stick- - 
shift, on-off switch, instructions. 
Requires two 1.5v batteries (not in- 
cluded). 


Stock No. 71,424N (414 x 5 x 9") $6.75 Ppd. 
519-Раре Wankel Engine Book ҶӮ 


Stock = Hann ЕТ $15.25 Ppd. ч 


FEATHERWEIGHT , * 
p^ 


THE STARS, 
MOON, PLANETS 
| CLOSE UP! | 


| TREASURE 
FINDER 


"p 


E ы Best, easiest to use solid state | 

metal detector at its price. U. S. made! ; ; 
Only 3 Ibs. 6" search head detects ' 
penny at depth of 5", silver dollar at 8", * 
bag of coins at 18". Easily works thru dirt, IN 
sand, wood, water (30” deep) and rock with no | 
power loss. Detects your ''find" sharply with ''sound- 


"Balls of fun" for kids, traffic stop- 
pers for stores, terrific for amateur 
meteorologists. Create a neighbor- 
hood sensation. Great backyard fun. 
An exciting beach attraction, Ama- 
teur meteorologists can use these 
balloons to measure cloud heights, 
wind speed and temperature. Made 
of heavy-duty neoprene. Inflate with 
vacuum cleaner or auto air hose; or 
locally available helium for high rise. 
8’ size 

Stock No. 60,568N...... $2.00 Ppd. 
16’ size 

Stock Na. 60,632N ...... $7.00 Ppd. 


GIANT WEATHER BALLOONS—68' OR 16’ DIAMETER 


"PRO" WEATHER STATION 


Meteorology kit can give you the 
know-how to check your predictions 
against official forecasts! Has 
remote reading anemometer w/ 
windvane. Indoor indicator board 
flashes neon, shows wind speed, 
direction.- Safety power cord holds 
current to less than 1 ma. Also: 
sensitive air-tank barometer w/2-ft. 
indicator column: sling psychrom- 
eter to measure rel. humidity; rain 
gauge that measures to 1/100th 
inch; 100 ft. lead-in wire; cloud 
chart; forecasting manual. 


Stock No. 71,022N ........ $15.95 Ppd. 


ج — 


3" ASTRONOMICAL 


REFLECTING TELESCOPE 
60 To 180 Power. Famous Mt. Palomar Type 


See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. FREE: “HOW TO USE YOUR 
TELESCOPE" book. "STAR CHART", 


of" loudspeaker. Comes ready to go. One tuner control; Stack No. 85,050N ... $32.95 Ppd. 5" REFLECTOR TELESCOPE WITH 
| all transistor; adjust. stem; perfect balance. Includes 9v DELUXE 3" REFLECTOR TELESCOPE _ Аун E ME. ОРОВ 
battery, FREE TREASURE GUIDE To 101 Treasure Sites. Stock Мо. 80,162N ....$61.50 Ppd. tock No. 85,08 . $239.50 F.0.B, 


A o LO TRANSISTOR MODEL |... $1.00 Pod 434," REFLECTOR TELESCOPE (45X TO 270X) Stock No. 85,105N $99.50 F.0.B. 
Г MAIL COUPON FOR [| > 
GIANT FREE 

CATALOG? 
164 PAGES » MORE THAN 


EET | 4000 UNUSUAL BARGAINS! | NAM Se VEMM 
-— —À 


EDMUND SCIENTIFIC COMPANY 
300 Edscorp Building, Barrington, N.J. 08007 
How Many Stock No. | Description | Price Each Total 


Completely new Catalog. Packed with huge selection | 


| of telescopes, microscopes, binoculars, magnets, mag- [ - ' 
nifiers, prisms, photo components, ecology and ШЧ TS | 
Lighting items, parts, kits, accessories — many hard- | | MERCHANDISE TOTAL $ 
to-get surplus bargains. 100's of charts, illustrations, PLEASE SEND [ ] GIANT FREE CATALOG " Н "' dius | 
| For hobbyists, experimenters, schools, industry. j HANDLING CHARGE $1.00* { 
| : TOTAL 
EDMUND SCIENTIFIC CO. $ { 
| 300 Edscorp Building, Barrington, М. J. 08007 РА ! | | enclose [7] check *50¢ on orders over $5.00 | 
| Please rush Free Giant Catalog " N " | CUARANTE ` 1 money order for $ 
Name ! | YOU MUST BE SATISFIED | «" NAME 
| ZS ANS | 
А 
| Address. FOR FULL REFUND ADDRESS | | 
City__State____Zip. | BY S А J 
ppm -— ت‎ CO CR ы Amen чыт -—- иын — e DAMM ШЫН ЫН НЫН ШЫНЫН ЫЫЫ ШЫН БЫШЫ ЫНЫН eee eee 
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` Take this 2-volume, 1,000-page Homeowner’ 
` Library, worth $20.90 کے‎ 


| FR РЕ to show you right off the kind of books 
j | you can choose every month, at big 


. discounts, as a member of Popular Science Book Club. 


Г 
(ect с 190-545 = 1 за йш ШШ ARE Lui en АЕ: " i 
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TM 


HB 


REPAIR 


INSTALL A FAUCET _ 


кА 


А WINDOW 


TILE A FLOOR © BUILD A ROOM DIVIDER REPLAC 


COMPLETE BOOK OF HOME REPAIRS AND MAINTENANCE 
COMPLETE BOOK OF HOME IMPROVEMENT 


This lavishly illustrated two-volume Homeowner's Library provides all the 
apprenticeship you'll ever need to expertly accomplish a// those home 
maintenance, repair and improvement projects. And we're giving you both 
these books—a $20.90 value —free! That's our way of saying, "Welcome to 
the Popular Science Book Club.” 

Popular Science Book Club offers its members only the best books avail- 
able on auto and home repair, electronics, home workshops and projects, 
science, space, and mathematics. Club books are identical to publishers’ 
editions, yet are offered to members at from 35% to 70% off list price. 


А great first selection 


With your free books you also get your first regular selec- 
tion, AUDEL'S AUTOMOBILE GUIDE, for only $4.25 
—a big 46% discount off the publisher's price of $7.95, 
This giant 735-page encyclopedia of car maintenance and 
repair is like having your own mechanic on duty around 
the clock. You can tackle any job, from minor carburetor 
adjustments to general tune-up to complicated transmis- 
sion repairs. Plenty for both the beginner and the expe- 
rienced mechanic. 
Here's what happens when 
you join Popular Science Book Club 

First you get COMPLETE BOOK OF HOME IMPROVEMENT and 
COMPLETE BOOK OF HOME REPAIR AND MAINTENANCE free, 
and your first regular selection, AUDEL'S AUTOMOBILE GUIDE, for 
only $4.25 (regular price of all these books is $28.85!). Then every four 
weeks you'll receive a Club bulletin describing the coming selection and 
alternate books also available. ( All at low member's prices plus a modest 
charge for postage and handling.) If you want the selection only, do 
nothing. It will be sent automatically. If you don't want the selection, or 
want alternate books, or no books, simply indicate your wishes on the card 
always provided and return it by the date shown, You may return any book 
within ten days, after examining it, and may cancel your membership any 
time after buying one more regular selection. You need buy only one book 
. per year to retain all Club privileges. 


' Darrell Huff, ® 
co-author of 
COMPLETE BOOK 


OF HOME IMPROVEMENT, MAIL ATTACHED CARD TODAY or write to 
installs the prefabricated POPULAR SCIENCE BOOK CLUB 
chimney section of a | i | 
zero-clearance fireplace. 44 Hillside Avenue, Manhasset, N.Y. 11030 
ee es: pae » ime Sen ае لفت ا‎ аш ы + тет SS "— de" ийи Idi Heint атсан VOR ESAE 
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Add incomparable distinction to your home...indoors 
or out...with this exquisite “Early American” 


Golden Eagle Wall Plaque 


Impressive Size— 
Over 2 Ft. Wide Only 5275 


The symbol of America and the 
rage of decorators everywhere, this 
giant Golden Eagle wall plaque will 
bring a wealth of charm to your home. 
You'll be thrilled by its deeply sculp- 
tured look, the way each individual 
feather is so intricately detailed, the 
proud curve of the beak and talons—all 
lifelike in every detail. And, they’re 
available in a rich antique gold color or 
in the look of colonial wrought iron. 
Either way, it’s a magnificent touch of 
Americana to enhance every decor, 


Made in Massachusetts Where 
American Independence Originated 
Place your“Early American” eagle 
over a mantelpiece, in your entryway 
or as a distinctive accent to your den. 
Outdoors, you'll love the way it adds 


drama to your front door or to the wall 
of your house where passersby can ad- 
mire its beauty. The giant wing span of 
over two full feet is truly impressive. 
Both colors—antique gold or pure black 
—are permanently molded into these un- 
breakable polypropylene eagle plaques. 
They’re not only completely weather- 
proof and rustproof, but they'll stay 
lovely for years and years. Each comes 
complete with a concealed hanger on 
the back. 

So let your fancy be your guide 
and hang them wherever you wish a 
stunning addition to your home, It’s a 
lot of decorator magic for only $2.98, 
Why not take two (one of each color or 
both the same) and save even more! 
Satisfaction guaranteed or your money 
back. (9 1972 Cadence Castle Ltd, 


Cadence-Castle Ltd. Vy 


DIVISION OF CADENCE INDUSTRIE 


pe ——— Ss a — — k — — -—— — — — qe — 


| Cadence-Castle, Ltd., Dept. GE- 22 
| 89 Seventh Ave., New York, М.Ү. 10011 — 
| Yes, please send me the magnificent Golden 
Eagle Wall Plaque with giant wing span of 
| over two full feet—in the color | have checked 
below for only $2.98. Money back guarantee 
| if not delighted. (Please add 356 for postage 
and handling) 
CHECK ONE: [7] Antique Gold Color 
Г] Black Wrought Iron Color 


Enclosed is $ 


TEE CHEN femme ттын ee eC гынын ee ee) 


Name 
(Please PRINT Clearly) 


| 

| 

| 

| 

| 
| Address 
| 
| 

| 

| 

| 

| 

L 


State _ Zip 

SAVE MORE: Order two Eagle Plaques for onh 
$4.98. CHECK COLOR COMBINATION DESIRED. 
(32 Golden Eagles [0 2 Black Eagles 

[Г] 1 Black and 1 Golden Eagle 

— N.Y. Residents Add Appropriate Sales Tax == 
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БЕ et “Mighty Мас” 


help you increase 


amm Garden Output . . . Reduce 


ETATS 


Crisp Bacon 
in 90 Seconds 


with 
IN TERNATIONAL'’S 


fr MICROWAVE OVEN 
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People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 372 minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit, Write for folder. 


*Times are approximate 


Ce AE 
INTERNATIONAL 


CRYSTAL MFG. CO, INC. 
10 NO. ШЕЕ * OKLA. CITY, OKLA. 73102 
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Air Pollutio 


You, too, can have bumper crops and 
rich, crumbly soil—economically and 
effortiessly—with the “Mighty Mac" 
pushabout shredder-grinder. Makes 
instant mulch and compost from tree 
trimmings (112"), manure, corn stalks, 
green crops. Don’t burn those dead 
leaves—compost them! 
Available as a 4 HP or 
5 HP self-powered unit 
or as an attachment to 
your lawn and garden trac- 
tor. Units available for Cub 
{ Cadet, Simplicity, Bolens, Allis- 
Chalmer, Wheel Horse. 


Model 9-P Compost 
Shredder-Grinder 


Gentlemen: | am interested in [ ] tractor-mounted 
[С] self-powered Mighty Mac. 


ккк АТАР lusea brand tractor. 
seis Name 
PARKER FORD, PENNA. 19457 Address эе 
Dept. Р City State Zip ___ 


TIRE LIFE | 


WITH 
PROPER 
INFLATION! 


Department of Commerce 

Е” study shows underinflation 

can cut tire life 10 to 40%. Get 

more tire mileage, use less gas 

CE. with AROCOM ON-THE-WHEEL 
TIRE GAUGES. Insure inflation to manu- 
facturer's standards. Easy to use. Check 
radial or conventional tires instantly any- 
time, anywhere, STAY ON WHEELS PERMA- 
NENTLY! Replace dust cap or stem extender, 
Four in set. Patented (U.S. 3,592,218). Made 


in U.S.A. MILLIONS IN USE! Pop-up indica- | 


tor shows pressures from 16 to 32 psi., plus- 
or-minus 1 psi. Tested by leading U.S. auto 
makers. WON'T AFFECT TIRE BALANCE! 
Only 112” long. Weighs only 14 ounce. 
Marbon ABS plastic case resists bumps, vi- 
bration; tires can be inflated through gauge. 


J Send__ sets of four 4) Агосот On-The- | 
| Wheel Tire Gauges. Check enclosed for $4.98 


per set, which includes 506 for handling and | 
‚ postage. Money back in two weeks if not | 
delighted. 


NAME. 


| AROCOM PRODUCTS INC. 


| aY4 m 
L 201 W. Cedar, Akron, Ohio 44307 AROCOM 


a-— кашык шынын шынын шыт — — — -——————— ————————————e 


(GOVT. SURPLUS 


and other bargains 


| SAVE to 90% 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items...and тоге! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35¢ to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


SALES co. Dept. P573 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfying world-wide customers since 1945 
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FREE! POWERFUL MUSCLES РАЅТІЩ 
ntastic New Discoveries in the science y- 

Fa ic New Di ies in th i of bod a 
Ш building. Ош method will add inches of powerful 

[muscles to arms, chest, shoulders & legs. Leam f 
secrets on trimming the waist with ultra-modern 

i “reel 
methods—fast! Results Guaranteed! Send for free 

Ш brochure. Universal Bodybuilding Box 485-A " 

wW Dearborn, Michigan 48121 E 


Always include 
Your Zip Code 
When Answering Ads 


SAVES YOU 
MORE 
BY MAIL! 


` ON NATIONALLY ADVERTISED 
BRANDS ° HI-FI COMPONENTS! 


Master Charge / BankAmericard 
Honored on Mail Orders. _ 


IT 


i 
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== 
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mz mm eoo 


Write Today for Our FREE 
36-page Wholesale Audio Catalog 
*DIXIE, one of the largest stereo whole- 


salers, fills all your orders promptly. At 
prices actually LOWER than “Discount- 


ers". See our new 36 page Wholesale 
Price Catalog, or write for quotes. Choose 
the famous brand stereo equipment and 
accessories you desire. Everything shipped 


factory-sealed. ! 
DIXIE HI-FI WHOLESALERS 


10140 Bacon DrivesBeltsville, Md. 20705 
DIXIE HI-FI WHOLESALERS 

10140 Bacon Drive « Beltsville, Md. 20705 
Piease rush me FREE 36 pg. Wholesale 


Audio Catalog and complete information. 
| understand there is no obligation. 


Memi | 
Юта ысы ÉL 
City State Zip | 


Rss ы ы ы ely 


Our Thrust 4 
35 Ibs. 


(cert. by М.Т.) 


7, 


OUR GUARANTEE 


We will repair or replace 

any motor found to be defec- 

tive in design or manufacture, 
without charge for labor, parts, or 
service, for a full year. FOR THREE 
YEARS, we will do the same for 

the entire drive chain, from 

drive shaft to gears to prop. We 
assume you will use the motor in 

a normal way, and exercise 
reasonable maintenance from time 
to time. Your only obligation is to get 
the motor to and from our world-wide net- 
work of Service Centers, or our factory. 


GU 28 0 Tu 
ii ^X 26 PITT ыш 


-Their ? 
Smallest 
. Motor 


Their 
Price - 


up to 


$180 


ا 


Their Thrust 


Only AquaBug publishes 
m. thrust figures. 


THEIR WARRANTIES 


The average Warranty is 

too long to reproduce in 

this limited space. They are 
hundreds of words long, are for 
one year. Most of them exclude 
Warranty on repairs that might 
occur because of normal 

usage. Hundreds of words are А 
devoted to outlining items not £ 3 
covered by the Warranty, 
and what the obligations of the 
owners are. Before you buy an 
outboard motor, insist on seeing the 
Warranty. 


If you buy outboards hy the pound, pick up one of theirs. 
Carefully. 


However, there's more than just a 14 pound and up to a $45 
difference between our motor and theirs. Just as there's a vast 
difference between our short and sweet Guarantee, and 
lengthy documents filled with disclaimers, qualifying clauses, 
and owners obligations. 

Pound for pound, AquaBug II develops almost twice the 
horsepower of the small motors sold by Evinrude, Johnson, 
Seagull, Ward's and Sears. Pound for pound, AquaBug II develops 
better than 70% more thrust than the small motors sold by 


Evinrude, Johnson, Seagull, Ward's and Sears. And we can prove it. 
It's all in our brochure, free for the asking: charts, graphs; 
specs. Plus an in-depth analysis of ten features found only on 
an AquaBug П. And a few pages on the AquaBug/System, 
the world's first gas/electric outboard and generator; interchange- 
able powerheads, to go gas, to go electric, to charge a battery 
right in your boat. 
They don't have to make great small outboards to stay 
in business. We do. 


РЕТГЕ РРР, 


Made in U.S.A. 


SeaBorne Systems, Inc./Dept. PS-5 
100 Merrick Road, Rockville Centre, N. Y. 11570 
(516) 536-8100 


Name 
Address 


City State Zip. 


Featured at Abercrombie & Fitch 


С] Check O Money Order For the amount of $. 


Enclosed: 
O Master Charge #_ 
[] Bank Americard # 
[] AquaBug II Outboard Motor, $135 postpaid. 


[] Send me your Illustrated Brochure, free of charge. 


For immediate shipment, send certitied check, teller's check, money order— 
or your Master Charge or Bank Americard number. 
(М.Ү, residents add sales tax.) 25% on C.O.D.'s, please, 


MAY 1973 | 181 


EET ETT TT eet шиш шш -— 
| Yes! Now you can gain weight, 
muscle-up all over. No діт- 
micks or gadgets. Just a brand lg 
new scientific body-building 
principle that packs on pounds = 

of healthy body weight, slims 
flabby waistlines and gives you E 
a brand new appearance. Add 
powerful muscles to your arms, lj 
chest, shoulders and legs. Send jf 
25¢ coin to cover postage and 
F handling costs, for FREE easy- 
„~ to-follow plan. 


AIN 


Saul Mew Y ork 
“MR. PERFECT PHYSIQUE” 


ee 5 al | 
E Eb 


" E 


ERCULES 11®, Dept. 11529 


Please send your free brochure under plain cover 
NAME à 


PLEASE PRINT 


Stata 


City 


zip 


Г 7 — ——- | | 
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HEAVY DUTY WELDER 
Ta 0QA-—— With special $7.00 gift offer to 
۴ Popular Science readers 
ЧЕЛ 10-DAY FREE TRIAL 
b Lifetime Guarantee 


JEEP OWNERS » CAMPERS HUNTERS • FISHERMEN - 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 


^4 Brand New 95 
Т] wy Model Adi 
НЕГ. АІ 110V OUTLET • 6 WELDING HEATS 
——" Weld, braze, solder or cut most anything made of 
& metal, No experience necessary. Follow simple instructions 
1 to make repairs on cars, trailers, farm and lawn equip- 
WHEELS ment, bicycles, appliances, etc. Mako campers, boats, fur- 
niture, hundreds of valuable items. NOTHING ELSE TO 
UNIQUE BUY! Comes complete with full face shield, pack of 
OFF-ROAD welding and brazing rods, heavy duty power cables, special 
t . electric torch attachment, ground clamp, flux, easy-to- 
- & Follow illustrated instructions, rod holder, etc. Uses 
? CAMPING standard 1g” rods to weld iron, steel, brass, bronze, alu- 
minum, other metals. New improved HEAVY DUTY cir- 
EQUIPMENT! cuit gives more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110V 
outlet. 6 WELDING HEATS plus continuously variable 
carbon-are heat regulation control lets you weld anything 
from “tough” jobs to light-weight metals with ease. This 
important feature saves you money and time. Makes it 
possible for even beginners to start welding professionally 
ithe very first day. Pays for itself quickly. An excellent 
gift for any occasion. IT'S AUTOMATIC: Current is 
turned ON when arc is struck, OFF when rod is lifted 
from work, Eliminates need for troublesome foot switch. 
Speeds up work. Lifetime guarantee, 
Mention that you saw this ad in Popular 
FR | Science and receive a $7.00 gift pack assort- 
ME ment of "touch weld” welding rods. Automatic 
à; E arc striker. Weld with “push button” ease, 
10 day MONEY BACK GUARANTEE. You must be satis- 
fied or return for refund. Send only $2.00 and pay postman 
$18.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment. 
Wel-Dex Mfg. Co., Bept. w-2g2, Box 10776, Houston, Tex. 77018 


Moon it 
with MOONfinder) 


FOREIGN & AIR MAIL 
REQUESTS $1 


9201 CALIFORNIA AVE Dept PS 
| jag SOUTH GATE CALIFORNIA 90780 


SEND TODAY-INCLUDE ZIP CODE! 


dial the 
planets | 
lu PLANETIMER | 


POLAR BTITERM, AWALOG ^". 


=o 


| and find them at any time from 1971 - 2001. 
10 discs on 8% X 11 plate. Tables. Manual. 


Shows positions and phases 
1971-2001, when Moon can be seen, 


3 indicators on 8/2 X 11 plate with Manual. | 
$3.50 Other Countries 
send check or money order: The EGAN Company 3131-B DIVISADERO STREET SAN FRANCISCO CALIFORNIA 94123 


$ 2.95 ҥАсн PostPAID USA $3.25 Canada, Mexico 


and- 
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af Moon from 


GARAGE 


J^ DOOR 
— а RADIO CONTROLLED from car fransmitter or wall 
switch € SAFETY night and day year ‘round ® SE. 
CURITY door locks tight when closed ® CONVENIENCE 
in car control any weather € LIGHTING garage lights 
automatically ® VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and 1-piece * EASY 
HOME INSTALLATION in just 2-3 hours © SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
Ф GUARANTEED опе year ® FREE brochure 
HELPMATE Equipment Co., Box 51P$-21 Baroda, MI 49101 


by assembling unique 12 or 16 hp TUFF-RIDER& 
tractor kit for yourself or resale. 20 attachments 
—57" Mower, Snowblower, Plow, Loader, etc. 
"Build-it-yourself" plans — $5.00. 
Catalog of Tuff-Rider and 30 | 
other assembly kits — $1.00 
(Refunded on any purchase). 
STRUCK CORP., 
Dept. S5TM3. 
Cedarburg 

Wis, 53012 


Huge аи on tiny, all-in- 
the-ear, behind the ear, eye- | 
glass and Д models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
Low as $10 monthly. Money 
back guarantee. Order direct 
and save, Write today for free 
catalog and confidential] booklet. : 
PRESTIGE, Dept. T-28, Box 10947, Houston, Tex. 77018. 


e WASHER 


pits and corrodes, Obtaining the correct seats with 
washers and installing them is very difficult. There are 
over 100 different sizes and thread combinations avail- 
able. THIS UNIVERSAL KIT FITS ALL MAKES 
AND SIZES OF CONVENTIONAL FAUCETS THAT 
WE HAVE EVER BEEN ABLE TO FIND. The stain- 
less seats are unconditionally guaranteed to never 
wear out, corrode, or need replacing Їп your faucet. 
Special washer design compensates for worn moving 
valve stem parts and gives a smooth, soft action on 
any faucet that has good seats. 

KIT INCLUDES: 8 seats with washers (Do the whole 
house and garden). recessing tool, anaerobic adhesive, 
EASY pictorial instructions. $4.95 + 50é shipping & 
handling, Washers $1.50 a dozen + 25¢ shipping and 
handling, Quantity discounts available, | 


VULCAN MFG. CO. 
Box 33, Dept. PS5, Grand Valley, Colo. 81635 


dial the 
stars 
with STARtimer ) 


en 


Shows the time by pointer stars of the Big 
Dipper, Ursa Major, relative to Polaris. Stars 


used identified. 2 arms on 8” disc. Manual. 


California Residents add State Sales Tax 


I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of t things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


I'd like to give this to 
my fellow men... 


while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no тоге. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won’t run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves, 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I’m not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. ГЇЇ send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That’s all. Just your name. I won't 
ask you for a penny. ГЇЇ send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don’t hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 


1512 Jarvis Ave., Suite M-3-CE 
CHICAGO, ILLINOIS 60626 
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COSMIC CONSCIOUSNESS 


There are no physical limita- 
tions to inner vision . the 
psychic faculties of man know 
no barriers of space or time. A 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor- 
mant powers which can bring 
C a transformation of your 
ife. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli- 
gion) are an age-old brother- 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full- 
ness of their being. This is an 
age of daring adventure... but 
the greatest of all is the ex- 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 
Write for your FREE copy 
of “The Mastery of Life" — 
Today! No obligation. No sales- 
men. A nonprofit organization, 
Address: Scribe r.c.o. 


The ROSICRUCIAN 8 (AMORC) 


San Jose, California 95114, U.S.A. 
———— SEND THIS COUPON — — — ——, 


Scribe E.G.O. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95114, U.S. A. 


| 

| 

| Please send me the free book, The Mas- 
| tery of Life, which explains how I may 
| learn to use my faculties and powers of 
| mind. 

| 

| 

| 

| 


Name 
Address 


City 
-——— ——— — —— G ee E Į 
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HANDY DANDY Storage JARS 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU $12 AN HOUR 


Write today for free facts about the newest and 
most fascinating of all new home operated busi- 
nesses. For the first time, a simplified machine 
brings the fabulous profits of 
Plastic Sealing and Plastic 
inating within the reach of the 
amall operator. Anyone сап 
learn to operate it with a few 
minutes practice. Then—with 
our MAGIC MAIL PLAN—can 
get mail orders pouring in daily 
with cash in every envelope. 


No Canvassing or Selling 
Fill orders at home in spare time 
to start. Then expand to full 
time business. We even supply 
circulars to bring back cash 
and orders, Rush name for all 
the facts you need to start. A 

postcard will do. No charge. 
costs only 11c. 


us WARNER ELECTRIC CO. 
Jarvis, Dept. L-3-CE, Chicago, Ill. 60626 


ЭМ емин БИЙ, BARK, ШМ 


= >, No time wasted in training— 

attach Bark-Trainer and forget 
it! Works instantly and auto- 
matically while you sleep or go 
about your duties. Requires 
no attention, produces long- 
lasting results. Just let dog 
| wear Bark-Trainer collar п few 
| days until the problem is cor- 
‚ rected then take it off. It's 
that simple! Tiny electronic 
circuit converts vibrations of 
dog's bark to harmless but ef- 
fective shock. He associates his 


WINDWATCH™ 95 
ANEMOMETER —WIND vauE" 19 
Neon lights In indoor indicator show wind speed 
and direction. Decorative indicator with gold dial 
In dark mahogany case. Designed for desk use 
or wall mount. Outdoor Instruments of durable 
aluminum with electrical parts enclosed in rigid 
vinyl housings. Easy to assemble and install. 
Attach directly to roof or pole. Comes with wire 
and materials for installation up to 60 feet. Uses 
regular 120V АС. Unique low amp circuit as- 
sures absolute safety. A fascinating addition to 
any home. Five year guarantee. 15 daytrial. Your 
satisfaction or money back.Only $19.95 postpald. 


WINDWATCH san antonio. texas 78205 


The machine is turn- 
Ing out a job that will 
bring operator $2.58, 
by mail. The material 


* ина 
| ey 1 
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Handy Dandy » 
plastic caps hook 
onto 1/8" peg- 


board to hold pop- excessive barking with the 

; startling effect it produces. 
ular, quarter-twist food Absolutely safe. Most rere 
jars (such as baby food) method ever developed. 10 day 


MONEY BACK GUARAN- 
1 i TEE. Must end the problem or 
| p return for refund. Works on 
b any size dog. Order by mail or 

call us for immediate C.O.D. 
shipment. We will deduct cost of phone call from cost of 
trainer if requested. Just dial 1-713—682-2728 anytime 
day or night. To order by mall send check or М.О. for 
Ты, i plus $2.00 shipping ($31.95 total) to RELCO IND., 

Н] ‚ Box 10880, Houston, Тех. 77018, 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 


Earn while you learn at home. Millions of 


with 1-15/16" neck. 
Unbreakable, clear 
plastic jars are also 
available. 


PPD USA. Na C.O.D 
WICKLIFFE INDUSTRIES 
P. О. Box 286, PS-5 
Wickliffe, Ohio. 44002 


мз » WHEELER PLANS! 


Exciting NEW 3-wheel 
jacks in gas stations, trucking firms, etc. 
me em dene t need servicing. We show you HOW. Start 


ALSO MINI-BIKE AND KART PLANS spare time in your basement or garage. 


Big opportunity for mechanics. 
шс НЕЕ. Ww PEE SEN pans ho BN LLL eios PS5 and free bonus offer 
PARTS WITH PLANS! TO: HYDRAULIC JACK REPAIR MANUAL co.. INC. 


. БОХ З е STATEN ISLAND, N. Y. 10314 


STAINED 
GLASS 


SUPER SAVINGS! Newest, Finest. PPS e" села 30€ for fascinati 
LEES SEMI uS pues 
ee AIR MAIL on HOME TRIAL FREE SE CR ideas, books, and sup- 
vy. Catalog rite: ШЕ i ЖҮ, \ [ 

"M. Dept. PS-5, 9530 quem rem Ave 5? CAAT pi STARTER KIT 


Sepulveda, Cal. 91343 Only $12.95 ppd. 


WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


ALL Famous 
Y ш il AUTO 


TRUCK | 
SPORT CAR 
FARM 
TRAILER 


TREMENDOUS SAVINGS! 


LET US PROVE IT TO rou! 
. WRITE US TODAY . 


There is no o other business like mail order. 
| Start on a shoestring in your spare time and 
make a fortune fast, It strikes like a bolt of 
В lightning! Millions read your ad and suddenly 

you are swamped with cash orders from all 
over the country. MORE MONEY in 60 days 
than you could earn in a lifetime! Write for 
free book and complete details. 


Mail ünter a ак, Inc., Dept. 376, Montvale, N.J. 07645 


BULD A «| 110 VOLT A. C. 
THESE MANC ё GENERATORS 


= а. рие (О 60 cycles. Fanbelt driven from car ог gas engine. 
| BEAUTIFUL Е.Е Operates T.V., refrigerators, radios, all power tools, 


projectors, P. A. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500-watt 
NOW AT BIG SAVINGS! i 
Send just $1 for plans & instructions to 


$65. 00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X-1000 watt self-excited generator $85.00 postpaid. 

build choice of: (А f 

Steeple, (C) айас aus Morte 


TOOL POWER '" patent pending 
115 volts D.C. 5000-watts, 50 amps from your car's 
alternator. Guaranteed 20 years. install in ten min- 
tion-packed «catalog of ا‎ dials, 
parts & kits to build these & 16 other fine 
доо, All 3 plans—$2.50. Catalog alone— 


utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


Send for your FREE SP 
RELIABLE TIRE DIST. 1109 Chestnut St, Camden, N. J. 08103 


device by any name is an infringement of our patent 
pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 

VIRDEN PERMA-BILT CO. 
Р.О. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


STAR- TRACKER 
An Ald For Use in Learning About Time, 


Space, and Our Earth е Анаа 
B.S. AE, & AS. 
' ; INCLUDES CUT-OUT 
Youre sure to enjoy Vince cede ОА КЫЧА 
reading this fascinating 
easy-to-understand,3O- 


page booklet. Uses the | 


new error-free, digital j j 
readout, Dyna-Zone dial. E257 
Explains simply about 2244 
time zones, GMT, sunlight, and stars 


Includes 4 cut-out dials 
to convert your clocks. 


Classroom tested. 


factored by Nat'l, Science} 


A Teachers Ass'n. 
Deluxe Edition $3.80 
d Standard 
Edition $2.85 
Send check or M.O. to: 
STAR-TRACKER SYSTEMS 
6835 HUBBARD DR. 
DAYTON,OHIO 45424 


Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com:- 
plete plans, kit brochure, photos and sup- 
ply sources $3.00. All orders returned via 
airmail. Write: 


HERB BARTLETT 


Box 3339-5, Scottsdale, Arizona 85257 


TERRIFIC “BUY” IN 75 POWER 


TELESCOPE—5 ees 


ultrabright images, 45X and 75X for 
extra long range. Guaranteed to 
for the money. 


bring people, sports, ships, 
d ә NOT A KIT—ready to 


moon, etc. 75 times closer 
aries an oe use, 4 ground, polished lenses, 
Most | ci 5 sections, brass bound, 3 feet long, 

pos closes to 1 foot. Directions for use. Money 
Р back guarantee. Postpaid. Order now! 


Busse Sales, Dept. PS85, 331 Church St, Hartford, 


m U. 5. surplus High Speed 

|! Rotary Files, Hardened 

Steel, use on any metal or 

wood for filing, drilling. 

uw fi milling, carving, routine 

Шоуа d —й RH uses in m 

ery shop ets assorted in 

" shi inks, All brand new in airtight, G.I. 
Order now 


J6-pc. Tool Set, б.т. cost $265.00, now., 3114. oo 
l6-pc. Tool Set, G.I. cost $109.00, new. -$ oo 
Save Even pers, Both Sets, now "ar 00 
5. SURPLUS CENTE 
A1790 ME Avenue, COLUMBUS, ОКЕ 43207 


sizes from 14" 
paeks, 


$18. 95 VALUE!—NOW 
ОМ SALE! WELDS — 
BRAZES — SOLDERS — 
CUTS—MOST METALS! 


Plugs into ANY 110 
volt socket, MAKE — 
REPAIR most anything 


for CAR—HOME- —a8U51- 
NESS. Lifetime BHURNM- 


OUT GUARANTEE-i40 day money back trial iif 
NO EXPERIENCE NEEDED FREE WELDING INSTRUCTIONS! 
Ck, М.О.) and pay postman 


SEND ONL? $2. U $9.05 cob postage or send $11.09 


lus $1.00 postage for paid del. іп U.S.A. COMPLETE 
READY TO us E includes BIG pack steel, Brazing, Solder, 
Carbon ‘‘touch’’ rods and ELECTROFLAME ARC TORCH! 
Best Ever Made! OFFER LIMITED—Order now! MIDWAY 


WELDER, Dept. FPS-5, Kearney, Nebr. 68847. 


SPORTY LITTLE BIRD 
Lowest cost flying, most 
fun. Holds world’s records. 
Park in garage, fly when you 
like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world’s most 


retna». 
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SEND HIE AIRCRAFT CORP., Dept. PS-53 
RDU Airport, Raleigh, N. C. 27602 


su  OMEPEPH SONNEN PE 
NOY CD а а 
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Conn. 06101 


TABLE TOP MACHINING CENTER 
EX |$ 9-MACHINES-IN-1 


Unimat is the most popular model- 
a Makers machine in the world! It con- 
"Ew verts from lathe to vertical mill, drill 
press, grinder & polisher in seconds. 
Miniature compact size is ideal for 
apartments, mobile homes and 
hobby shops. Machine metals, plas- | 

tic, wood. Unimat lets you do 
p it quiċkly and accurately. 
it's fun and easy to use. 


Anyone can наске © 
like a “pro” with 

our fully illustrated 
Unimat instruction 

handbook, ; 
Miniature Machining 
Techniques — only $2. 
Dealers in all major cities. 


A FUN-FRAME 
PLAYHOUSE TO BUILD 


uini: ЕЕЕ 
American Edelstaal, Inc. 
Dept. AE-3 

Tenafly, N.J. 07670 


A real fun playground for children with a 
swing set, sandbox, play table and a see- 
saw. An attractive addition to your back- 
yard. Complete construction plans, detailed 
diagrams, and material lists, One set of 
plans $3.95, two sets $5.50 (you may need 
to file one set with your local building 
dept.). To order plans: Send your check or 
money order to: IDEA ENTERPRISES, Dept. 
PS, G.P.O. Box 1720, Grand Central Station, 
New York, N.Y. 10017. 


All plans sent postpaid first class mail 


ШП CALIFORNIA GOLD PIECES” 


1852 | 
75e Each | stright = PR 
es 


422-P55 “Washington ton i 
, Washington, D.C. 20005 


ACCO RDIONS e Big Discounts 


NEW ELECTRONIC MODELS 


[3 SAVE 1/2 42 "New Sound" 
2 Electronic, Standard mod- 
ela, Amplifiers. Famous 
Makes. Try before you 
buy—5-Day Trial. Easy 
Terms, Trade-ins. Money 
Back Guarantee. Free Cat- 
зова, Frice List. Write; 
Accordion Corporation of America 
5535 W. Belmont, Dept. P-53, Chicago, 111, 60641 


| PORTABLE STEAM CLEANER 


"Steam in 60 Seconds" 
engines, large or small 
CLEAN— lawn mowers—air filters 
3 year guaranien on coils 
& firebox. Uses liquid soap 
—weighs 120 lbs. 
" = WEDCO MFG., INC., Dept. 5-2, 
Lo" Box D, Jackson, W yoming 83001 


BIG SAVING 


YOUR SPORT AND FAMILY CRAFT 


WITHOUT burdens of complex trailer ria, 
YOU GO CAREFREE any time with COMPACT 
Felbot ,..rocky streams, lakes, marsh, 
surf & SEA. SUPERIOR designs GLIDE 
noiseless, faster, paddles, sails, motors. 
Balanced low & high seating, SAFEST 
low gravity center, substantial 
construction, protective decks. 
EXCLUSIVE swivel.back COMFORT. , 
PREFAB KIT, or expertly Factory 
BUILT, or FOLDING 
All colors, 


Spacious 16 foo! 


NOW, 29 


from 
BASIC KiTor 
Factory BUILT 


$136 


Folding NEW 
frem & i G 
$210 DACRON 

Sail Rig 


$125 


ACTION CATALOG 
with STARTLING 
FACTS & FIGURES 


WORLD RECORD FISHING 
CAREFREE cruise information 


‘Fabulous Folbot Holidays’ 308 pages, 280 
color photos. Enchanting Recreation at little 
cost, exceeds anything Outdoors. Covers ALL 
= Americas from spectacular North to magnetic Tropics. 

INCLUDE $2 for posipaid book, or $275 at stores. 


Mail coupon or address to: 
Folbot Corp. PS-573 Charleston, S. C. 29405 
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| МАМЕ 


I 

i | | 
ADDRESS 

| city 


| 
| 
| $ТАТЕ Т\Р CODE 


int For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
QSL c: ards, greeting, sympathy, 

prayer cards, ete. Save money, 

Print for others, good profit. 
Have home print shop. Pays for 
ir itself in a short time. Sold direct 

"from factory. Easy rules sent. 
We supply everything. Send 25e 
for catalog. KELSEY PRESSES. 
—* Dept. 73-0 Meriden, Conn. 06450 


[WRIST ROCKET 


AMERICA’S 
HARDEST 
HITTING SLING 
Range 225 yd. — 232 fps. 
Matched replacement rubbers anc 
LEATHER pouch assembly $1.00 
At dealers or order direct. 


WRIST ROCKET* Mfg. 
P.0. BOX 471-A 


Columbus, 


Nebraska 68601 


oi 0 


$43 00° rm — to CD 


Orders outside U.S.A. add $1.50 


for postage and handling. 


FLY THE 
DELTA SAIL WING GLIDER 


Now you to can enjoy the thrill 
of gliding like an Eagle, whether it 
be 5 feet or 500 feet above the 
ground. A fully controllable Delta 
Sail Wing Glider is fun and safe 
to fly and also easy to construct. 

Useable on Ski Slopes, towed 
by a Snowmobile or tcwed by a 
Boat in the summertime. Folds up 
for easy storage. Complete and 
easy to follow detailed plans make 
it easy to construct your own. 


It’s a fast growing sport, so be 


the first in your neighborhcod to 
| build one and fly it. (no license 


needed). 


Specifications and Performance 


Material used: Dacron Sail Cloth, 
Aluminum Tubing and Stain- 
less Steel 

| Wing Span Approx. - 20 Ft. 
Length Approx. - 147" 
| Weight Approx. - 40 Ibs. 

Flying Speeds 
150 Ibs. - 25-30 m.p.h. 

250 Ibs. - 30-40 m.p.h. 

Material Cost Approx. 
$100.00 - $140.00 

If bought new they cost Approx. 

$600.00 


For Detailed Plans, just send 


$19.95 check or money order to: | 


DELTA SAIL WING GLIDERS 
501 Westview Drive 
Hastings, Minnesota 55033 
Phone (612) 437-2685 


Name 
Address __ 


City otate 


ALLOW TWO WEEKS FOR DELIVERY 


Zip 


186 | POPULAR SCIENCE 


WESTERN RADIO, Dept. BPS-5, 


BUILD YOUR OWN 


GRANDFATHER LOK 


TURY.'' Our 
its are Red-i- то Ы, Е аг hand- 

crafted of solid 34" kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes, Moving moon dials 
painted by our own artists, and our own 
original Goddess Diana or Lady Florentine | 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 for all three plans, plus description | 
of kits and movements, as folks have for 
more than fifty years. 


KUEMPEL CHIME CLOCK WORKS & STUDIO 
E Route 3, Box 240:P5-5 Excelsior, Minnesota 55331 


Works with Any Car—Portabie or 
Home Radiol! Just Plugs in—wNo wir- 
ing—23 minute hookup! Switeh in- 
stantly from regular to All Police- 
Fire- Emergency — Commercial-Taxi-. 
cab-State-City-Gov't 2 way Radio calls 
in Your Area. Dual—Hi-Low Bands 
—tunes 36-49 & 150-175 МНЕ, Use (sn commi 
Every where-anytime-always works! COT 


SEND ONLY $2.00 (cash, Ck.. М.О.) an 

pay postinan $2. ug plus COD pstg. or 
send $11.90 for ppd. Del. in USA, Comp , ready to use 
with Instructions, One Year service Warranty—i10 Day 
Money Back Trial (lf rtnd). Sold only Direct from factory. 
EARNEY, NE. 66847 


POLICE - пар EMERGENCY 
er ae 


I g New World Famous Cata Ogg 

РКЕ Hard-to-get Novelties, Jokes, Tricks, Hobbies, 
Sports, Science, Electronics, Funmakers, Psy- 

(ne delia, sila Posters, Magic, Games, Gifts, Models, Money T 


2 AF 


JUDO:SAVATEC— = 
JIU-JITSU 

The Greatest Self-Defense 

System Known To Man! Learn- 
At-Home-Course reveals hundreds 

of deadly self-defense secrets, 

which will enable you to protect 

yourself from any attacker! Easy to 

learn! FREE COLORFUL BROCHURE 
REVEALS SELF-DEFENSE TECHNIQUES, IFREE 
Send to: UNIVERSAL, Dept.A 

BOX 39303 DETROIT, MICHIGAN 48239 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every h 

man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
ATEI only $7.95 postpaid. Satisfaction or refund 
ENNAN S У guaranteed. Mail order today! 

mt NELSON-HALL CO., Dept. 6EX-I 
325 W. Jaci Jackson Bivd., , Chicago 60€ 60606 


E .N- V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical кнын нота ae back? Universal In- 
ventions has elped inventors 


mg а س‎ a сес лл o 


CHECK IT OUT! 
There are more opportunities, products and services offered in the “Classified 
Opportunity Mart,” immediately following this section. You may find just what 


you've been looking for. 


Far 
= u 
\ 


کے 


- Adirondack 


...and portage it with ease — it splits easily at the middle by pulling 
three pins. Each half weighs only 45 pounds, yet when joined they 
make a 16' hull you can row, paddle, or push with a small outboard 
engine. The plans set includes instructions for making a sailing rig 
as well. The prototype went on a pack trip through the Adirondacks 
where everyone went ape over it. You can build the Trail Boat easily 
using the proven woodstrip construction method. Trail Boat Plan 
5558 (enlarged reprints from the February and March 1973 issues of 
PS, plus additional procedural details) costs only $2.95. Full-size card- 
board templates for the formers and other parts, Plan 5559, are avail- 
able for $5.00. Send check or money order with name and number of 
plans desired to PS Plans Dept., 35J, 355 Lexington, NY 10017. 


BUILD THIS 
POPULAR 
19 ft. 
MOTORHOME 


~~ "es 


[Designed especially as a do-it-yourself project. (See! 
rover story Jan. 1971 Popular Mechanics) Twenty 
{pages 18 x 24 blueprints, step by step INSTRUCTION 
BOOK with many in-process photos. Includes CUT-| 


TING LISTS for wool and steel parts and KIT CAT- 


ALOG. $35.00. 
models. 


Plans also available for 23 and 25 ft. 

All materials avallable at big discount. 
LariDel Enterprises, Rt. 2, Box 123, 

Gaston, Oregon 97119. Ph 503-985-7273. 


Powerful electronic detector finds 4 
buried gold, silver, coins, etc. 
Financing available. 


85 to "Xr 
RELCO, Dept. as 


— Write | for 
a E catalog 


_ for Hunters, Fishermen 


A camping book with an angle! It's Leonard Miracle's 
SPORTSMAN'S CAMPING GUIDE. And the angle is 
special information for hunters, fishermen — how to 
pack guns and fishing tackle, find a campsite near 
game, take care of your catch, pack out game — and 
much more! Plus use of compass, maps, selecting 
equipment, making fires, auto camping, every camp- 
ing technique you'll ever need! 160 pages, 80 illus- 
trations. Sturdy hard-gloss paper cover, 
Outdoor MIA dee UMS 
SPORT E 


Send check or money 
order for $1.95 to: 


CAMPING GUIDE OUTDOOR LIFE BOOKS 


ONLY $1.95 
Money-back guarantee 


= mm 


-a 


2 7137 18 Manhasset, М.Ү. “11030 


by assembling unique 7 or 12 hp MINI-DÜZER 
bulldozer kit for yourself or resale. 
20 attachments — Loader, Mower, Snowblower, 
» Plow, etc. "Build-it-yourself" plans — $5.00. 
Z2 Catalog of Dozer and 30 other 
Р ку kits — $1.00 (Refunded 
| à on any purchase). 
STRUCK CORP.. 
Dept. 55DB3, 
Cedorburg, 
Wis. 53012 


Start Your Own Business 


Fil | $ 
Start a steady repeat CASH business 
in your basement or garage. Earn 
3 to $b an hour in your spare- 
time! Excellent profita in saw 
sharpening business! Auto- 
matic Foley Saw Filler, easy 
to operate, files combina- 
tion sawa, hand, band, 
and circular sa ws. No èI- 
perience needed, Н. C. 
Delbert wrote us: “Since 
I got my Foley Filer 5 
years ago, I have arver- 
aped 41. sawa each day 
since I started." 
Every saw you sharpen 
brings тош more cum- 
"IL rented a two-car garage 
and have all the work I can do," 
writes Charles Н. Smith. 


FREE BOOK 


' i Shows How to Start 
Fact Alled booklet tells you how to start a sparetime business 
immediately; how to get new business, how to advertise, Rush 
on Easy Ps get “Money Making Facts" and detalls 

oe Plan. ЖЕЛИНЕ ш call. 


tomers. 


ү FOLEY MANUFACTURING СО. 
519-3 Foley Bldg. Minneapotis, Minn. 55418 
Send FREE BOOK—“Money Making Facts", 

ii and Time Payment Plan. 


1 ы XI 
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CAMPING INFORMATION $ 


The Electronic ignition 
that turns on Tom McCahill. 


When Tom McCahill tested Gaylord's CompuSpark ‘Capacitive 
Discharge Ignition, he said flat out; “Рог my money, Compu- 
Spark’s a steal. Under 50 bucks. No moving parts. Fully elec- 


tronic. Solid-state. And CD, too. 


It's built like a brick out-house. 


They tried to wear one out and stopped at 270,000 miles when 


the car fell apart. 


"What's in it for you? It virtually does away with point wear. 
Ends plug fouling hassles and puts plug wear way down the road. 
Often cuts your gas consumption by 20% and makes your 


engine run clean. 


“The reasons for all this are as obvious as warts on a snake. + 
A 60,000 volt spark is a helluva lot hotter than a stock ignition. $ 


CompuSpark — ‘The Ignition System with a Brain” 


— actually ~ 


computes spark characteristics to engine RPM. You get the right 
spark at the right time and the right place. Darned things run 
great in Alaska or the tropics. Why not? All silicon, y'know. And 


the anti-theft lock really works! 

"Another thing: CompuSpark is 
guaranteed one month longer than a 
Rolls-Royce: 37 months free repair or 
replacement. 30 day money-back 
guarantee, too! 

"Think of it this way: One skipped 
tune-up and CompuSpark has paid for 
itself. Two and you're money ahead. 
Three — no sweat 
with CompuSpark 
— and you're in 
clover, right? You bet. 

"Order your 
CompuSpark now, 

It turned me on. 
I'm sure it'll turn 
you on, too!" 


Installs in 15 minutes. 


iid A Heathkit 
Electronic 
Calculator 
= irom $79.95 


| Desk Size | 


| For your pocket: The Heathkit IC-2009 at 92.50* 


| CHY ا ا‎ 
| | *Mail order prices; F.O.B. factory. 


* B-digit capacity * adds, subtracts, multiplies, di- 
vides * Automatic decimal placement * Constant 
ny e Chain calculation capability • Clear-entry key 
* Entry & total overflow indicators * Negative an- 
swer indicator * Low battery indicator * Battery- 
saver circuitry * Permanent nickel cadmium battery 
* 12 oz. pocket weight * 120/240 VAC, charger in- 
cluded * Mailing weight, 3 Ibs. 

For your desk: The Heathkit IC-2108 at 79.95* 
* B-digit capacity * Adds, subtracts, multiplies, di- 
vides * Automatic and fixed decimal * Constant key 
* Chain calculation capability * Clear display key 
* Entry and result overflow indicators * Negative 
answer indicator * 120 or 240 VAC operation * Low- 
prone cabinet, color coded куз * Mailing weight, 

S amp 


] НЕАТН СОМРАНҮ, ч 16-5 
Benton Harbor, Michigan 49022 


C] Please send FREE Heathkit Catalog. 


| (Enclosed is $ ,plus shipping. 
i Please send model(s)____ 


Name 


Schlum berger 


6—22 ص | | 


Ic 
GX-278 
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sh me: [_] CompuSpark ready to install. $49.95 
[C] Kit $39.95 
C] CompuSpark brochure, free. 


Саг Year & Make 
Name 

Address 

City, State, Zip 


Enclosed: $ 
Char 


Г] 


For Credit Card orders su 


Ship ppd. Ship C.O.D.. 


e to my: 
aster Charge [ ] BankAmericard [ ] American Express 


ly all card information. 


Cali 


© 


Барон Electronics Inc. Dept. 


115 


Electronic Organ! „. 


fornia residents, please include sales tax. 


1973 CD Systems Division 

18MY 
314 Fourth St. Berkeley, Calif. 94710 
/849-0300 


Now...the most enjoyable, 


do-it-yourself project 
of your life—a Schober 


You'll never reap 
greater reward, more 
fun and proud 
accomplishment, more 
benefit for the whole 
family,than by 
assembling your own 
Schober Electronic Organ. 


You need no knowledge of йг, woodwork 
or music. Schober's complete kits and crystal- 
clear instructions show you — whoever you are, 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical instru- 
ment actually superior to most you see In stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Unlon. Often 
starting without technical or music skills, they 
have the time of their lives—first assembling, then 
learning to play the modern King of Instruments 
through our superlative instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 


The Organ Corp., Dept. Р5-63 
43 West 61st Street, New York, N. Y. 10023 


| 

! 

1 

O Please send me Schober Organ Catalog. | 
O Enclosed please find $1.00 for 12-inch L.P. | 
record of Schober Organ music. i 
i 

1 

І 

І 

i 
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OPPORTUNITY MART 


7 AUTOMOBILES 

MIDGET CARS 
EMBROIDERED Emblems, Quotes 
Your Design. Patches, 55 RFD 1, 
Littleton, New Hampshire 03561. 


CLASSICS 1955-7 Thunderbird 100 
page illustrated catalog ‘‘Everything 
for the Birds". New/Secondhand 
replacement parts. Restorations here 
or shipped anywhere. Mail $6, credit 
memo toward orders returned with 
airmail package. Shell's, Box T67PS8, 
Santa Monica, California 90401. 
393-9840. 
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“IDEAS PAY OFF! 
Wate makes ortum: or hitch 


en nalet Students: Crate 
"The TM [а нүнө =" ети" 


APPLY THE GT Ok and watch 


Onls mu cu md 
IER Poet наа alpen 
ОТТЕ ee «dam mA ж: 
“Worth writing far 
Compact Products Со, 
WHITE Nottingham Ral 
5e 1A ИЛК [i] 15,11 


__ — o п _. 
2 AUTO SUPPLIES & 


EQUIPMENT 


SPRAY Touch-up Paint Catalogue 
ог colors for all Imported Cars. 50с 
Refundable with purchase of paint. 
G. A. Leicht, 4914 Devonshire, St. 
Louis, Missouri 63109. 

PROTECT YOUR ENGINE. Moly- 
kote А oil additive. Unique German 
developed «dispersion of solid lubri- 
cants protects engine parts, Gives 
less friction und weur. Helps provide 
better mileage, fuster starts, longer 
engine life and more. 2 tSoz) cans 
$6.00 4/$11.00. PREVENT BAT- 
TERY CORROSION. Waterproof 
spark wires. 4X Silicone spray. 2 
(16027) cans $7.00. SUPER PENE- 
TRATING LUBRICANT. German 
developed Penelube. Helps loosen 
rusted parts. Prevents corrosion. 
Great lubricant. 2 (160z) cans $7.00. 
Becker Associates, Box 3070, Madi- 
son, Wisconsin 93714. 


NEW: Stops Auto Theft. Auto- 
Guard guarantees your engine won't 
Start with master keys, jumping 
Starter or hot wiring ignition impos- 
sible. Guaranteed. $9.98 postpaid. A. 


Williams Company, 5727 Flay, St. 

Louis, Missouri 63136. M 
RING-Valve Job while driving. 

$6.50 postpaid. (Two--—$12.00) 


. Results Guar- 
Grantham Û, 


Established 1951 . 
anteed!! Motaloy, 
Pennsylvania 17027. 

ELECTRICAL Circuit Testers, 
High & Low Voltuge, Combination 
Hi-Lo with Detuchable ground wire 
to avoid shock, two spure tubes 
contuined in handle, continuity test- 
er, well designed. Free Brochure, 
Mead Tool Company, Dept. E, 444 
Espanola Way, Miami Beach, Flori- 
da 33139. 


ALTERNATOR / Generator, Re- 
builder's Course; includes Tooling 
& Test Equipment; Write: Hede- 
lund Engineering, P.O. Box 2127, 
Sepulveda, Calif. 91343. 

AVOID 8I Speeding Tickets. Check 
Speedometer yourself easily. Guar- 


unteed accuracy within 1/10 mph. 
Instructions $1.00. Calhoun Print- 
ers, Route 5, Colquitt, Georgia 
31797. 


FOR Permanent Starting Power 
for Winter and Summer try Vixade. 
Before you buy a new Battery try 
Vix for $3.50. Vixade Fuel Com- 
pany, Route 1, Elizabethton, Ten- 
nessee 37643. 


RADAR SENTRY - Detects Ra- 
dar Zones, Promotes Safe Driving. 
Hughes Electronics, Box 6457, Ashe- 
ville, North Carolina 28806. 

ACCELEROMETER / Clinometer 
measures auto acceleration in ‘С’ 
- curves in degrees. Amaze friends, 


only $8.49. James Imports, Box 
220084, Robbinsdale, Minnesota 


^ AUTOMOBILE Diagnostic Tricks 
of the Trade. $4.95 М.О. R & M 
nte prises, Box 355, Sandy, Utah 


[ii 


188 | POPULAR SCIENCE 


кошт ниги ideas PAY OFF! 


CLASSIFIED ADS $1.95 per word, per insertion, payable 


in advance. Minimum ad, 


10 words. 


Standard setting, 


first word in capital letters, rest of ad upper & lower case. 
Additional capitalized words, 70c per word extra. All capi- 
tal headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS sold 


in units from 1 to 6 


inches. Rate $155 per inch, per month. Discounts for con- 


tinuity. 


(Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE: for the July issue (on Sale June 29) is 


May 10. 
send all classified orders, copy, 
Coughlin, Classified Advertising Mgr., 


inquiries, etc., to: M. 
Popular Science, 


355 Lexington Avenue, New York, М.Ү. 10017. 


AUTON FIVE Ignition: 
value, $25.00. Information - 
tonics, Box 1581G, National 
California 92050, 


RADIATOR PROBLEMS? 
ing? Leaking? Rusting? 
enced Journeyman Thoroughly 


$150.00 
Au- 
City, 


 Heat- 
Experi- 
Ex- 


plains Cooling System. Send $2.00 
Whit- 


to: Radiator Care, Box 547, 
tier, California 90602. 


WHEEL BALANCERS | 
Bubble Type 
$14.95 to $24.95 


For wheels with center holes 
up to G'' in dia. Also Saab, 
all V.W.'s, Renault, Peureot, 
Citroen & small trucks. 
Send for detailed information 4 
and illustrations, 206/248-9330. 
JACOBSEN MANUFACTURING 
Р. O. Hox 6143Р5 15025 Pacific Hwy. Se. 
Seattle. Washington 98188 


3 AUTO TRAILERS & 
CAMPERS 


TIRES, Wheels, Hubs, Axles & 
Fenders for Campers, Boat Trailers, 
Golf Cars, & Carts. Literature 50е 
(Refundable). Design Wheel and 
Hub, 2225 Lee Road, Akron, Ohio 
44306. 

CABOVER Campers & pick-up 
covers for compact & standard 
trucks. 16 & 20 Trailers. Build and 
save. Large scale plans and full- 
size putterns with written & pic- 
torial instructions. Complete acces- 
sory and aluminum covering kits. 
Free literature. Glen L. 9152P5 
Rosecrans, Bellflower, California 
ü0TO6. 


FIFTH Wheel Trailer, Pickup 
Camper, Cover, Trailers, Build Your- 
self. Save! Complete plans - Fifth 
Wheel $9.95; Camper $4.95: Trailer 
$3.95; Cover $2.95. Conversions - 
Econoline Type Van $3.95; Passen- 
ger bus or delivery Van $3.95. 
Equipment Catalog 51.00 (refund- 
able). Details 25c. Our 13th vear. 
Viking Camper Supply, 99-J Glen- 
wood, Minneapolis, Minnesota 95403. 


CAMPER EQUIPMENT:  Dis- 
counted Prices, Complete Selection 
parts, equipment, accessories. $1.00, 


refundable, for 200+ page 
catalog. ALLWEATHER SUPPLI- 
ERS, Dept. РЁ, 832 Seward, 


Evanston, Illinois 60202. 


ч DETROIT APPROVED—PICKUP TANKS і 


Original THN СЕ type poly. 
J now avail, їп aux, tanks 

for pickups. Increase gas - 

Capacity 40 gals. 

Easy 1 hour instal- 

On. иШ ану C! 
| hidden—no body work ©. 

necessary. Let truck dia.  ' 
Щ counts pay for tanks. 


La R.P.M. INC., Dept. PS-4 
Ш ».о. Box 7936, Waco, Texas 76710 || 
E шыш пыш шш шш Tea 


ELECTRICAL Circuits and an- 
swers. EBook for all recreational ve- 
hicles. Index Free. Gilengeo, Box 
94, Ridgecrest, California 93555. 

FREE CATALOG - Recreational 
Vehicle Plans, Kits, Supplies, Acces- 
sories. All your needs at low dis- 
count prices. Lucky Camper, Box 
S657 M4, White Bear Luke, Minne- 
sota 55110. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 
` "BIKE" Wax Lubricant, no 
throwoff. Catalog: Sentry, 12 Inter- 
Vale, Needham, Малак» El, 
BICYCLES, Replacement Parts, 
Tools, Accessories, Repair Books, 
Over 1,000 Items, 1973 Catalog, 
$1.00. Refundable with $5.00 Pur- 


chase. Action Accessories, Box 15, 
Liverpool, New г York 13088. 


10-SPEED BIKE. Easily convert 
your 3-speed bicycle to a 10-speed, 
und save money. Plans $2.00. Cycle 


Engineering, Box 2285, Walnut 
Creek, California 94595. 

MAKE Your Bicycle Electric, 
Plans - $2.94. Kielian, 130 Drake, 
south San Francisco, California 
94080, 

GO-KARTS factory direct low as 
$19.05. Send  35c for catalog. 
Schmieder Motors, RD =1, Dovles- 
town, Pennsylvania 18901. 

ILLUSTRATED Catalog 25с. 


Parts and Accessories. Custom or 
Stock. For Most Makes and Models. 
Motoreycle Supply, Box 1598, Fair- 
bury, Illinois 61739. 


ELECTRIC Bicycle. Ride all dav 
for nickel. Complete plans 52.00. 
Electro, Box 27203, Indianapolis, In- 
diana 46221. 


LINKMASTER — Amazing Tool 
For Quick, Easy Removal of Roller 
Chain Masterlink Clips $1.00 to: 
Mann Enterprises, Waterville, Kan- 
вав 66548. 


UNIQUE minibike design en: enables 
you to build entire minibike with 
only two crescent wrenches and 
screwdrivers. No welding. Build 
Frame and forks for under $12.00 
with common materials. Plans $2.00. 
Whiz Minibike Plans, Box 2285, 
_ Walnut Creek, California 94595. 


| Easy to Build PLANS Г 
AND INSTRUCTIONS for 
I GO KART ..........$2.00 B 
T. MINI BIKE ....... $2.00 
MINI CAR ......... $3.00 ff 
ii PEDAL BOAT -... 84.00 
SAIL BOAT .........52.00 
i SNOW MOBILE 
SLEIGH _........ $3.00 Ё 
| , MINI VEHICLES PLANS j 
Dept. A, P.O. Box 92 
i= Chery, N.Y. 12921 B 
ш иш иш пш иш шш B шы нш иш 


MINI-cycles. Atv's. Trailers. 
Wholesale Catalog 25c. Loran Prod- 
ucts, Danville, Illinois 61832. 


РЕА‏ ي 


POWER COASTER - Elec. Bicycle 
Kit $19.95 p.p.. Complete Instruc- 
tions Included. Cooke Cycle Com- 
pany, 9245 S. Meade, Oak Lawn, 
Illinois 60453. 


5 AVIATION 

` SOARING HAWK HANG GLID- 
ER -— Build for $15.00. Plans — 
$5.00. Information — 25c. 10726 
Bayou Glen, Houston, Texas 77042. 


-ne шшш سے‎ 


JET Strap-On Helicopter Plans 
$2.00. Compcop, Inc. Box 12678, 
Redwood City, California. 94064. 


AIRBOAT Propellers, Engines, 
Hubs, Mounts, Supplies. Corvair. 
VW Conversions. Removable air- 
drives. Propellers, hubs for snow- 
mobile engines. Catalog $1.00. 
Banks-Maxwell, Box 3301-G, Fort 
Worth, Texas 76105. 


ALL About Ballooning. Hand- 
book $3.00. Aerostat, Box 141, Long 
Sault, Ontario, Canada. KOC 1P0. 


BUILD- One Man a аа; Easy 
Inexpensive. Complete plans $5.00. 
Jsp-6, 53050 Placid, South Bend, 
Indiana 46637. 


HUNDREDS Aircraft Photos. 
Past, Present. Illustrated Catalogue 
25c. Astro Photographers, Box 263, 
Floral Park, New York 11001. 


HANG GLIDERS. рей Rogallo 
Design. Plans—$5.00. Kits, Accesso- 


ries, Completed Kites. Free-Flight 
Systems, 10730 Whiteoak, Granada 
Hills, California 91344. 


` AIRBOATS, 8 to 45 т наранена 
Portable Airdrives. 45 Horsepower 
Fiberglass Airboat Kit. Twin Engine 
Hovercraft Plans, $10.00. Small Ho- 
vercraft Plans, $5.00. Airboat Plans, 
$20.00. Propellers, Engines, Supplies, 
Catalog $2.00. Arrowcraft - РА, 


Pearland, Texas 71581. 


SMALL 


"aed 
me JET 


о NEW BREAKTHRU IN JET-ENGI 9 n 1 
Nothing like it in the World! All who see Hf, marvel or Из POWER... 
amd SIMPLICITYE — Puih-Burten Stortingi — Finger-Tip Control... bile 
fo Maximum Theat ond back to idis] SAFE] Reliable, nothing Fa waar 
eut] Wo facha, No taxie echoud! «Mode af durable Stalnlaen-Stasl . 
3-Feet Long. Weight ONLY a. 5 Lbs. 


Ж DO-IT-YOURSELF... 
(GB-2 JET ENGINE Construction Plana, Kits, 
and individuo! Farts, or Completely anembled 


NO 
MOVING 


Types of Jets, List of Plans & Prices. 


NER 
OR send $I for 8x10 Photo of GB-2 JET and 
| Descriptive Brochure & List of Plans & Prices. 


PARTS b 
i 
Different Theust Engines avalleble. 


EE MG ENGINEERING СО. 
18518-6 So. Broadway, Gardena, Cal. 90248 


5A 


HOVERCRAFT 


HOVERCRAFT plans all sizes, 
types; tested designs. Photos, infor- 
mation $1.00. Universal Hovercraft, 
2611 182nd Place, Redondo Beach, 
California 980275. 


M‏ ا ج = س س 


“PRACTICAL Design Guide. ЕЈ 
Must Reading if уоп plan to build 
or buy a hovercraft. $5.00. Plans, 
Hovercraft. $6.00. Airboat, $5.00. 
(Information, $1.00, AEE 
Palmer  Aerosystems, P. О. 
1891P5, Coral Gables, Florida 33194. 


6 ASTRONA UTICS 


REVOLUTIONARY Antigravity 
Spacedrive Revealed! $2.00. Space- 
SN Box S31, Avalon, California 


=—— me 


ROCKET Supplies!! Biggest Se- 
lection Ив — Motors -— Body 
Tubes. lgniters — Nose Cones — 


Parachutes — Fins — Launchers — 
"racker. Giant Catalog 25c. Centuri 
Aerospace, P.O. Box 1988, Phoenix, 
Arizona 85001. 


FLY YOUR OWN MODEL ROCE- 
ETS NOW! Watch ‘em scream up 
und away from your own electric 
lunch system — as high as 2500 
jeet on a pillar of safe, solid-pro- 
pellant power. Track 'em by feather- 
weight instruments, recover 'em һу 
‘chute, fly ‘em again and again! 
Realism and adventure—you бап 
even shoot pictures from up there, 
stills and movies, with featherlight 
cumeras! Lift off right now with a 
big, full-color Rocket Catalog—over 
KU real grabbers — just 25c from 
ESTES INDUSTRIES, Dept. 3Ј, 
l'enrose, . Colorado 81240. 


Se =. 


ANTIGRAVITY DEVICE. Bro- 
chure Rushed Free. AGD, Box 3062- 
FS, Bartlesville, Oklahoma 74003. 


EXCITEMENT LIGHTER THAN 
AIR Fun, easy-to-build hot air bal- 
loons. Complete kits $1.00. Plans 
25e, Cloudnine Ind. 5828 East znd 
street, Lung Leach, California 
БИКЕ 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


Е = —‏ س سے د 
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PLANS, Patterns, Kits. CatalogH: 
Powerboat 51.00, sailboat 50c. Ma- 
rinecratt, Hox 161-р, brighton, 
massatnusetts 021325. 


OLD BOAT? Repair, Refinish, 
Renuvate your Boat. Illustrated 
Manual, Detailed Instructions all 
phuses; FIBERGLASSING, Caulk- 
ing, Painting, Etc. $2.00 to: Orlun- 
по Marine, Box 8277, Wyoming, 
Michigan 49509. 

CANOE  KITS—Wood Canvas, 

Molued Fiberglass—Free Catalog. 
пгапсгаїі, lne., Box 6062, Concor- 
ша, Kansas 66901. 
FIBERGLASS Materials, Resins, 
Supplies. Wholesale Catalogue 25c. 
Custom Fiberglass Products, Box 
101-P51, Mount Juliet, Tennessee 
41122. 

BOAT Plans, Full-Size Patterns. 
гате Kits with step by step writ- 
ien and pictorial instructions espe- 
cially for amateurs, Easy to build. 
Send $1.00 for Huge 100 Page illus- 


trated catalog. Over 125 modern 
designs from 8’ to 49’: Includes 
Sail, Jets,  Inboards, Outboards, 
Cruisers, Houseboats, Hot Boats, 
Catamarans, Hydros. Also avail- 
able — ''Boat Building With Fly- 
wood' Нага cover — 219 pages 


57.50. Glen L., 9152 SP Rosecrans, 
Beliflower, California 90706. 


BUILD YOUR OWN FIBER- 
GLASS BOAT New revolutionary 
ioam sandwich construction. Plans 
for the amateur include 50 designs, 
12 to 60°, in Power and Sail Book 
complete witn building procedures/ 
over 200 photos. Bend $7.50 to: 
Clark  Crait, 16-125 Aqua Lane, 
Tonawanda, ‘New York 14150. 


‘A ee ee ee 


BOAT KITS—PLANS AND PAT- 
TERNS — FRAME KITS, World’s 
largest catalog. Over 300 top de- 
Signs from 7-77" in plywood, ferro 
cement and fiberglass. Sailboats in- 
elude: Windmill, Snipe, Motor Sail- 
ers, Trimarans, Catamarans. 
Powerboats include: Cruisers, 
Housebouts, Deep V's, Fishn’ ski, 
Hunabouts, Hydroplanes, Canoes, 
kayaks, inboards, outboards. Send 
51.U0 ior large catalog or $2.00 for 
catalog plus ''Boat Builders Guide". 
Clark Craft, 16-8 Aqua Lane, 

'.onawanda, New York 14150. 

FIBERGLASS BUILDERS MA- 
TERIALS. Lowest factory prices in 
cloth, matt, roving, resin, epoxy, 
loam, nails, fittings. Send $1.00 for 
literature (refundable) or $2.00 for 
literature plus booklet on Moldmak- 
ing and “How to  PFiberglass''., 
Clark Craft, 16-81 Aqua Lene, 
New York 14150. 


Tonawanda, р 

KAYAKS, Canoes, Duck Boats. 
Kits. Frame Kits. Plans. Patterns. 
Free Catalog. Sceptercraft, Box 967, 
Corvallis, Oregon 97330, 


INFLATABLE BOATS! Many ex- 
citing models 7.5 - 40 H.P. motor 
capacity. Great for Yuchting, Fish- 
ing, Camping, etc. Free Literature. 
United Marine Company, 6258 South 
Ixeeler, Chicago, Illinois 60629 


-fornia 94606. 


7266, Kansas City, 


NEW 1972 Outbourds . . . Top 
Brands . .. 6 H.P. $278 . . . 18 
$404 . . . 40 $548 . . . 50 $698... 
65 Selectric $928 . . . All Sizes 
Scott-McCulloch Parts, Literature 
50c . . . Electra Marine, 610 Mer- 
rick Road, Lynbrook, New York 
11563. 

FIBERGLASS Canoes. 
citing Models. Eas.ilx Assembled 
Kits. $39.95 up. Factory Direct. 
Free literature. Riverside Canoes, 
93307. Riverside, California 
9250 


FIBERGLASS, Resin, Foam, 
Brass, bronze screws. Prepaid, no 
tax. Boat plans Catalog 25c. Stiles, 
11-8 Mantua Hts., Sew Jersey 
08051. 

SAILBOAT KITS 

NEW all glass 16 ft. Cutumaran, 
Pengiun, OK, BlueJay, Windmill, 
snipe, Lightning, and El Toro. Free 
catalog. Taft Marine Corporation, 
Dept. PS-5, 6512 Shingle Creek 
55430, Minneapolis, Minnesota 


COMPETITION Maurine Equip- 
ment' Over 300 items lor complete 
auto conversions and installations in 
high performance SK and ski boats. 
Mail $1.00 for new T3-page catalog 
complete with photos, specifications 
and prices. Glenwood Marine, Dept. 
PS, 1627 W. El Segundo Blvd., Gar- 
dena, Calif. 902489. 


BOAT Kits. Molded iberek, 
suave money — assemble voursell. 
Factory molded sections bond into 
one-piece craft. 20 models—14' to 


Four Ex- 


o2 Cruisers, Runabouts, Sailboats. 
Accessories, motors, trailers. Easy 
terms. Free catalog. Luger, Dept. 
AC-T3, 3800 West Highway 13, 
Burnsville, Minnesota 55337. 
MARINE Engines, conversions, 
parts, equipment, Catalog Free! 
Stokes Murine Industries, Cold- 
water, Michigan 49056. 


Illustrat- 
Kavaks, 
MMEO, 
Little 


INFLATABLE Bouts -- 
ed Catalog — Sailboats, 
dinghies, lounges. Write: 
2000 Magnolia, Suite 445, 
Rock, Arkansas T2202. 


FREE 


Brochure Conversion Kits 
Propellers, Gears,  V-Drives, 1/0 
Drives, Gas, Diesel. Starmarine 
1931 Embarcadero, Oakland, Cali- 


"NEW P35 WATER PUMP 


INDUSTRIAL RATED 


CONTINUOUS DUTY 
ONLY 19 POUNDS! 
/1B85G PH-1 ORGARDEN HOSE 
21,2 HP JILO 2 CYCLE ENGINE 
PUMPS MUDDY, SANDY AND 


SALT WATER 


SPECIAL $139 95 & $500 SHIP- 


PING & HANDLING. NYS ADD 

SALES TAX 

112 & 2 MODELS AVAILABLE 
580 MACON UNIONDALE. N.Y. 11553 


9 ELECTRICAL 


_ SUPPLIES & EQUIPMENT 


MOTOR 
Equipment 


Rewindihe 
Plans! Modern, 
Missouri 


Supplies! 
Box 
64113. 


LIGHT DIMMER CONTROL KIT 
- 600 watt, easy to assemble, install. 
$4.05. Pacesetter, Dept. 538, 7808 N. 
E Avenue, Phoenix, Arizona 


ELECTROPLATI NG EQUIP. 


Portable Platers, Supplies & *''Know-How.'" 
Build your own 

omponentsza—alj size Seham сыта 
lists. formulas. operating PAREEN tor 
all plating. Guar, to save 25% -75 %,. Some 


косой used units for sale. 
Send for FREE details. 


PLATERS SERVICE CO. 


1511.Y1 Esperanza Los Angeles 90023 


q 7 DO-IT- YOURSELF 


BURGLAR - FIRE ALARM Sup- 
plies and Information. Free Catalog. 


EICO, Dept. PS, Box 215, Brook- 
lyn, New York 11207. &— | 
WATERBEDS — Send 50c for 


plans and parts price list. Coronado, 
P. О. Box 5652, Concord, California 
04524. 

CONVERT mower engines into 
air compressors. Write: Showalter, 
Box 409B, Abilene, Kansas 67410. 


ADOBE Construction, Instruc- 
tions, Soil Testing, Plans. $2.00. 
Able Industries, 1109 Kings Road, 
Escondido, California 92025. 


tanks for Nickel, Chrome: | 
=: Easy-to-install Рус liners. a ctifier 


BUILD A PORTERBED. New Ho- 
rizons in Comfort and Style. Not a 
Waterbed. Unlike апу Bed. Brochure 


Rushed FREE. Porterhouse, Бох 
3062- IP. Bartlesville, Oklahoma 
T4003 


YOU Can Easily Build Your Own 
Redwood Utility Shed or Cabana for 
Less than a Steel Shed. Free Infor- 
mation. JKL, Box 33, Fairlawn, 
New Jersey 07410. 


"SHERHAND-3", Three - Symbol 


- Simplicity Shorthand, complete 
$5.25. "Sail", Box 601, Elmira, 
New York 14902. 


CONCRETE mixing made easy. 
Multiwet 50. 31.15 treats one cubic 


yard. Ohio Residents include 4t; 
sales tax. Colinga, Box 4113, 
Youngstown, Ohio 44514. 
LOCKSMITHING Supplies - - 
Wholesale Buyers Guide $1.00. Desg- 
Pool Box 22005KR, Phoenix, Arizona 


BURGLAR-Fire Alarm Supplies 
and Information, Free Catalog. Pro- 
tecto Alarm Sales, Box 357, Birch 
Run, Michigan 48415. 

EXHAUST/VENTILATING FAN 
KITS - 20 inch $18.95, 24 inch 
$22.95. Includes Motor, Write: Tope 
Industries, Box 176, Keyport, New 
Jersey 07735. 

BURGLARY PROTECTION  — 
Professional alarm system compo- 
nents, locks, safes, accessories, Free 
catalog. TPC, Box AE-1, Cupertino, 


Calif. 95014. | i 
BLACKLIGHT Bug Killer for 

Pools, Camps. 15"x30" 3000 volt 

grid. Complete Plans $53. Kits Avail- 


able. 
Tewksbury, 


ECOLITE, 184 Vale Street, 
Massachusetts 015876. 


BUILD YOUR OWN POOL 
FOR LESS THAN $700 

Detailed - Instructions. plans. 
specifications & drawings for 
а Varicty of permanent in- 
ground or above ground pools 
built from standard materials. 

The Complete Swimming 
Pool Construction Guide $5.95 
Satisfaction Guaranteed 
Snake Hill Consultants 
Averill Park, М.Ү. 12018 


FIRE & BURGLAR ALARMS 
1973 Handbook & Catalog 


Save 
Hundreds 
of 
Dollars 


Professional equipment 
from ЖЕЗ. iniznuürmgcrurergs. New and 
mt to include laser photo-electron- 
ic systeme, dialers, electronic sirens. 
perimeter controls and radio actuated 
systems that Install in less than Z hours. 
Save tip to Tite. This handbook Is a 
must for every homeowner nnd business- 
man. dust Ж] cash. check or М.О, #1 re- 
funded with first order. 


ALARM COMPONENT DISTRIBUTORS 
ew Haven Ave. 
“Milford, Conn. '06485 " 


WATER "NOW TO DRILL YOUR 
WATER own WATER WELL" 
WATER 5 1 .0 о, рй 
ee SATIS FACTION 


GUARANTEED 


DEEPROCK CoO. 


IOPELIK A,ALA,. 356801) 


FNEW PRODUCTS 
INVENTIONS — IDEAS 
Patented & Unpatented 


Developed / Marketed By 
Professional Organization 
For Cash/Royalty Sales 


FREE INFORMATION & COPY OF 
“HOW TO MARKET YOUR 
INVENTION TO INDUSTRY” 
Write: | | 
LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


Conv your transistor portable TV to project а 
giant oie PICTURE z ри wall, aheet, or screen 
for under $15.00. € Use with any transistor porta- 
ble, up to 15" picture tobe ® Assemble in one eTe- 
ning, no experience necessary. 8 Removable in 
seconds for normal TY viewing. Kit contains de- 
talled plans, complete inst. AME precision Lens 
system . . . You sappig waat ah хоса -— 
ror. Guaranteed to work or 

Complete kit $ 12? L3 ee ie sea 

including lens Paid 

THE MACROCOMA CD. Dept. PSD-5 

WASHINGTON CROSSING, PENNA, 18977 


How to Install 


Protective 
ALARM DEVICES 
ы By Donuld Brann 


This NEW Hook Reveals 
Professional често 
aver Poth іта мх 
Send for FREE equip- 
ment Catalog 
ALARM SUPPLY CO. 
7294-A Glenview Dr. 
Ft. Worth, Tex. 76118 


711A CONSTRUCTION 
PLANS, BLUEPRINTS 


E RE E en 


ORIGINAL BEDROOM PLANS, 4 
piece Early American. Completely 
detailed with eutting list. Send $4.00. 
Plans, Box 7769, San Diego, Califor- 
nia 92107. 


Stumped for a 
Project to Build? 


You'll find a big choice in the 
Popular Science Plans Catalog. 
send 25 cents to cover postage 
and handling. Address Popular 
Science, Dept. 35G, 355 Lexing- 
ton Ave., New York, N.Y. 10017. 


12 HOME CRAFTSMAN 


"WOOD TURNERS BLANKS lami- 
nated from solid New Zealand easy 
working beautiful hardwoods, Fruit 
bowls, Table Lamps, Powder bowls. 
Many Others. Leaflets from Handy- 
wood Craft, OTT Sierra Boulevard, 
Mississauga, Ontario, Canada. 
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FIBERGLASS 50°; Discount. 1001 
Uses. Outlet Panel Company, (P-4), 
Grand Junction, Tennessee 38039. 


CLOCK Movements, dials from 
West Germany. Simplified Plans for 
Grandmother Саве $1.50; School 
Clock or 19th Century Shelf Clocks - 
$1.25. Brochure.  Turncrart Clock 
Imports, 6540 Plymouth Avenue 
North, Minneapolis, Minnesota 
55427. 

WALNUT Bowls, гера, Round 
Picture Frames, Gun-Stocks, Lum- 
ber, Moulding. Midland Walnut, 
Box “йы. Savannah, Missouri 64486. 
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WOOD -— Domestic and Imported 
Hardwoods, 2500 items! Clock, muu- 
sical instrument kits. Tools . . . dis- 
Hard-to-find  haurd- 


count prices. 

ware, 144 page catalog SOc. 
Craftsman, Dept. EX- 53. A120 
Mary, Chicago, "Hlinots 60608. 


к= DARE . 


FREE: New handiera fts сайак. 
Supreme Handicrafts, Box 395-Р8, 
Sioux Falls, South — 57101. 


FOUNDEYETTE 
to 50 Ibs. 
Kansas City 
Middleton, Wis. 


2400 F. 
capacity. Circular 
Specialties, Бох 
53562. 


DOG HOUSE 


Build for $4.00 using 
simple common mater- 
ials. Paint plain or mod. Attractive, 
insulated, chewproof. Sell for approx. 
$45 retail. Complete instructions to 
build one, only $2.00. 


GREAT RIVER NATURAL HOME PRODUCTS 


MAY 1973 189 


“GETTING Started in Stained 
Слава. '° 25c. Whittemore, Box 
eta Hanover, Massachusetts 


ORNAMENTAL IRON WORK. 
Beautiful scrolls with inexpensive 
professional bender. Modular seg- 
ments. Details free. Fuchslin, Box 
472, Woodland, California 95695. 
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CLOCK kits. Imported Move- 
ments. Catalog 25c. Newport, Box 
65487, Burbank, California 91505. 


73 TOOLS & 
MACHINERY 

` SMALL Foundry Furnace, Sup- 

plies, Free Literature. Pyramid 


Products, Dept. M, 3736 South 7th 
Avenue, Phoenix, Arizona 85041. 


NUTS, Bolts, Screws, Washers. 
Catalog 25c. Also Assortments. 
Nutty Co., Box 15768MS, Fairfield, 


Connecticut 06430. 
^ 4" METAL Cutting Lathe, Ball 
Bearing Spindle $39.50. Taig, 15045 
Proctor, Industry, California 91746. 
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Blast Furnace. 
Complete Plans 
Placid, South 


BUILD - Small 
Easy, inexpensive. 
$5.00. Jsp-4, 53050 
Bend, Indiana 46637. 


END Mills. Lathe sitting ‘akon 
ments. Information. Milling, Box 
73, Cedar Rapids, Iowa 52406. 


` CONCRETE SAW WET KIT- $6. 95 

FOR Portable Concrete Saws UNI- 
VERSAL MOUNTING Owl Creek 
Tool, 200 East Alexandria Pike, 
Cold Spring, Kentucky 41076. 


TOOLS - Metal, Woodworking. 
Low Discount Prices. Shop, Power 
& Hand. Lathes, Saws. (Toolkraft. 
Dremel, etc.) Most popular brands. 
Send 10c and self-addressed, stamp- 
ed envelope for catalog. Tools Un- 
limited, Inc., Box 7/P, Brentwood, 
New York 11717. 


үк = ШЛЕМ = жашыналы, И — t — miei = ү Чын 


س 


MAXIMAT, Unimat Lathes. Met- 
als, Micrometers. Catalogue 50е. 


Industrial $2.00. Campbell (PS), 
26. Barclay, Springfield, Ohio 


NEW 
TOOL POST GRINDERS 


b TODAY'S VALUE $225.00 
4 EXTRA QUILL EXTERNAL 
[] OR INTERNAL 52950 


Write For Circular 


iin iiy Gs fe N. Y. 13142 


KWICK POWER FOR outs 


| 110 volta D.C. 3000 watts 
here from any vehicle 
alternator. Instaliga | 


| not barm alternator. 
$14.95 postpaid. check 
money order. $16.95 with Voltage Indicat- 
ing Lite, Build it yourself plans for the above 


unit, $3.00. 
AUTO QUICK 


6700 114th Avenue North 
Champlin, Minn. 55316 


RADIAL ARM SAW 
ACCURACY 

WITH ANY 
PORTABLE 

SAW! 


“SAF.T-TRACK" 2. makes your eta saw the 
safest tool in your shop. CONVERTS YOUR PRES- 
ENT PORTABLE POWER SAW into in ли. 
RADIAL ARM SAW. Crosscut, rip, miter, mortise, 
groove, bevel, angle, dado, fancy cut, etc. — all 
with your own portable saw & SAF-T-TRACK! 

Unit consists of sturdy platform; non-skid legs; 
aluminum precision guides & carriage with steel 
bearings, into which your saw is locked for salety & 
accuracy! Crosscuts up to 18" wide; rips boards 


up to 14° wide any length! Will fil any model 
portable saw. MONEY BACK GUAR. Only] Om 
$49.95 ppd (Cal. res. add 5%). recs Qo: 
name & model na. of your saw, or send 
for free brochure. = 


PORT-A-TABLE SAFETY SAW, INC. 
Dept. 2, 68 Kinkel St. « Westbury, М. Y. 11590 


190 POPULAR SCIENCE 


BF LECTRONICS 
WOODWORKING “INDUSTRY 


99° SURPLUS SALE 


Chicago, 


E LIST & DESCRIBE OVER 1400 DIFFEREN ; 


"HOBBIES 
"AUTOMOTIVE 
“PHOTOGRAPHY 


14 ENGINES & MOTORS 


5 CYLINDER MODEL “RADIAL 
ENGINE l4 hp. PLANS $14.95. 
MINI-CATALOG 25c refundable. Air- 
Comp Aviation, Р. О. Box 11372, 
Dept. 3A, Tacoma, Washington 
98411. 

STEAM Engine Kits Catalog- 
Hand-book. $1.00. Reliable Indus- 
pov New Baltimore, Michigan 
ASUAT. 


REWIND car  wenerator (or 110 
V.A.C. power plant. Plans $2.00. R. 
Schmauss, 1228 E. Cass St., Tam- 
pa, Florida 33602. 


17 BURGLAR ALARMS, 
HOME PROTECTION 


BURGLAR & Fire Alarm Supplies 
and Systems. Send $1.00 for cata- 
log J & J Alarm Systems, 51 Pythi- 
an Avenue, Torrington, Connecticut 
06790. 


PROTECT Your Family and Val- 
uables with Psychology. Weather 
Proof Protection stickers - 2 for 
$1.00, 5 for $2.00. Tasha Security 
Systems, Р. ©. Box 7944, Kansas 
City, Missouri t 64129. 


BURGLAR- PROOF YOUR 
HOUSE!! New “Home Security 
Manual'' bx former Treasury, 
C.I.A. Security Expert shows you 


how. Low-cost, do-it-vourself sav- 
ings. Guaranteed. FREE informa- 
tion rushed upon request. Sullivan 


House, Department 128, 2402 South 
222nd, Seattle 98185. 


18 CAMERAS & PHOTO 
SUPPLIES 


FILTER Material: ` Excellent for 
Cameras, Projectors, Safelights, etc. 
Red, Green, Yellow Blue - S"x10" 
sheets (two each color): Cost: $1.50 
Ppd. Rowick Supplies, 436 Random 
Road, Baltimore, Maryland 21229. 


FREE! Free! Bargain Book 
Central Camera Co., Dept. 451, 203 
S. Wabash, Chicago, Illinois 60604. 


HOLD Camera or binoculars safe- 
ly secured to chest ready for instant 
use. No neck strain with patented 
Kuban Hitch. One size fits all. Qual- 
ity made elastic Straps, spring steel 
adapters, heavy-duty snaps. Ideal 
zift for fishermen, photographers, 
boaters, skiers, snowmobilers, hik- 
ers. $7.50  postpaid. Satisfaction 
guaranteed. Free literature. Write. 
Kuban Hitch, Dept. PS, 5280 М.Е. 
Man Street, Minneapolis, Minnesota 
5 4 


19 MOTION PICTURES 
MAKE 3-D MOVIES: Book sim- 
plifies Know-how. $3.00. Bob Harr 


Enterprises, 5502 Avenue F, Aus- 
tin, Texas 18191. 
SMM — SUPER 8 -— 16MM 


MOVIES! Biggest Selection! Lowest 
Prices! Free Catalog! Cinema Eight, 


Box 245PS, New York City 10028. 


FREE: 64-page catalog. 8-16mm 
film, supplies, processing  equip- 
ment. Superior, 442-448 М. Wells, 
Illinois 60610. 

175-ЕТ. SMM CLASSIC FILA 
SAMPLER .. only $1.99. High- 
lights from comedy, adventure and 


history from the теа б of the 
silents! See Chaplin, aurel & 
Hardy, Fairbanks, Keystone Kops, 


Gish, Pickford, Chaney, the first In- 
dianapolis 500 and more. Order to- 
day . . . specify Standard or Super 
5. Free catalog. Blackhawk Filma, 
691  Eastin-Phelan Bldg., Daven- 
port, iowa, 02808, 


imm Smm SILENT & Sound 


Classics. Free Catalog. Niles, 1019-P8 
pone Michigan, South Bend, Indiana 


JA FREE Catalogues, 5,000, 8-16MM 
Films. International - § Films, 
Greenvale, New York 11548. 


16MM SOUND Features. Shorts, 
New, Used for sale. Free catalog. 
National Cinema, 333 W. sith 
Street, New York, New York 10019. 


UNUSUAL movie supplies. 
circular. Esoh, 47th Holly, 
City, Missouri 64112. 


719A COLOR SLIDES 


Free 
Kansas 


30MM COLOR SLIDE SAMPLER. 
. . . 20 fascinating 2" x 2" . 
only $1. Free catalog. Hundreds of 
Sets . . travel, circus, wildlife, 


flowers, railroad, war, etc. Order 
now. Blackhawk Films, 692 Eastin- 
сар Bldg., Davenport, Iowa 
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ASTRONOMY -— — — Under- 
water Slides Catalog. Roberts, Box 
608 Dana Point, California 92629. 
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35MM COLOR Slides. 10,671 - In- 
dividually Sold. Described Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide Dept. 16-53, Los Angeles, Cali- 
fornia 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA - Lubricant Kit, 
Instruments, Catalog. Sentry, 
tervale, Needham, 
02192. 


Guns, 
12 In- 
Massachusetts 


FINEST Colored 8х10 балее, 
ments, promptly. $2.00 - 20 wallets 
$1.25. Dick's Photo, Box 12098C, 
Louisville, Kentucky 40212. 
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CAMERA FANS! Expert photo- 
finishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free ''Foto-Fan''" Stamps you 
quickly redeem for valuable Photo 
Supple, SMM Kodachrome $1.20; 


Exp. Kodacolor $1.79; 35MM 
Kodachrome, 20 Slides $1.59: & 
Exp. Black/White 69c.  Satisfac- 


tion guaranteed. Send exposed film 
or request free mailers, complete 
Price List and Gift Catalog. Direct 
Mail Photo, Box S8352-PS, Pitts- 
burgh, Pa. 15218. 


21 HOBBIES & 
COLLECTIONS 


` FREE Pricelist. Worldwide Sea- 
shells, Box 13285, Tampa, Fla. 
33611. Book $1. 


50 GORGEOUS Jungle Butterflies 
$3.15. 25 Exotic Seashells $1.40. Col- 
lectors Wonderland, Box 1170, New 
York 10005. 


MILITARY Miniatures dor War 
Gamers, plus 100 museum pieces 
for serious collectors. Catalog SOc. 
Bussler, Box 107-E, Wollaston, 
Massachusetts 02170. 


INTERESTING, Informative, Help- 
ful All Hobbies Magazine Subscrip- 
tion $3.00. Sample 35c. Write: Hob- 
by Trade, Box 134, Clinton, New 
Jersey 07015. 


23 MINERALS & 
PRECIOUS STONES 


RECEIVE | ‘Interesting, Different 
Mineral Specimen Each Month. Free 
information. Mineral, Box 487PM5, 
Yucaipa, California 92399. 


23A JEWELRY 
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GET Free catalog по serious 
rockhound, gem cutter, jewelry 
maker, hobbyist or craftsman can 
be without. Full of bargains, ex- 
elusive items, low prices from larg- 
est suppliers and authorities in the 
field. Free new catalog just off the 
press, yours for the asking. Write: 
Grieger's Inc., 900 South Arroyo 
PKWY., Pasadena, Callfornia 91109, 


25 FORMULAS, PLANS, 
ETC. 


“FORTUNES IN FORMULAS'— 
lists 140 available manufacturing 


formulas - $1.00. Includes Supply 
Sources. Patare, A618 Townehouse 
Village, Hauppauge, New York 
11787. 


ANY Formula $5. 00. Catalog -— 

Manufacturing Treatise 25c. H. 
Eelfort, 192 N. Clark, Chicago 
60601. 


ANYTHING Analyzed. ‘Chemically, 
Professionally. Johnson Labora- 
tory, Waldenmaier Road, Feura 
Bush, New York 12067. 


26 SCIENCE & 
CHEMISTR! Y 


LASER Kit for the Amateur Sci- 
entist - Complete Optics, Mirrors, 
Crystal, Tubing - write for instruc- 
tions and Free Literature. Esco 
Products, 167 Oak Ridge Road, Oak 
Ridge, New J ersey 07438. 

COMPLETE Ті зог огу: Sa 
35c. Laboratory Sales, Бох 161-B, 
Brighton, Massachusetts 02135. 


CHEMICALS. Apparatus, Biology 
and Model Eockets. Both Catalogs 
50c. Sheard Science, Dept. PS, Co- 
lumbus, Wisconsin 53925. 


AMAZING Sound Beam Heat 
Gun. Plans $1. Rebco, 2050 W. Tth, 
Los Angeles, California 90005. 
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CHEMICALS, Laboratory Appa- 
ratus, Culture Media, Mineral and 
Fossil Kits, Plastic Embedding Kita. 
Catalog Tic. Dept. D-30, Merrell 
Scientific, Inec., 340 Lyell Avenue, 
Rochester, New York 14606. 


UNION ` CARBIDE METRIC 
SLIDE CHART converts linear, 
area, volume, weight, liquid, temper- 
ature from US value to metric equiv- 
alent, vice versa. Reads directly in 
seconds. No math. $2.50 ea. post- 
paid; 3 for $6.95 plus sales taxes. 
Check or MO. Union Carbide, Box 
365- X- 1, Tuxedo, New York 10987. 


CHEMISTRY and biology sup- 
plies, catalog 35c. Boulevard Lab- 
oratories, 3114 East Sard Street, 
Chicago, ПІ. 60617. 
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LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton, Atlantic 
City, New J Jersey 08401, 

SPACE AGE PISTOL 

NEW. Be the first to build your 
own model red beam burst outer 
space pistol. Complete plans $1.00. 
Build the exciting Mystery Pyramid 
plans $1.00. Laser or Phaser pistol 
plans $1.25 each. Invisible Force 
Field project $1.25. Catalog of 150 
sclence projects 50c Postpaid. Jack 
Ford Science Projects, Drawer 5750, 
Jacksonville, Florida 32207. 

LABORATORY Supplies At Dis- 
counted Prices! Catalogue - 50e. 
Starr Scientific, Manitowoc, Wis- 
consin 54220. 


CHEMICALS, Apparatus, Biologi- 
eul-Scientific Supplies. Catalogue, 
йе. Hagenow Laboratories, Mani- 
омос, Wisconsin 94220. 
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ROCKETS'' Advanced — for ma- 
ture enthusiasts only! New profes- 
sional propellant —— over 20 pounds 
thrust! Kits —- Motors — Parts —- 
Silray Parachutes. New Catalog! 
25c. Enerjet, P.O. Box 400, Phoe- 
nix, Arizona 85001. 
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*LASERS- OPTICS-BARGAINS* 


LASER TUBE, HE-NE $14.50 
LASER FLASHTUBE % 9.00 
TOY LASER TUBE $ 5.00 
CATALOG (REFUNDABLE) $ 2.00 
"ALL ABOUT LASERS" & 5.00 

CONTAINS: Laser, Pistol, Rifle, 
Ruby, Plans, Principles, Experi- 


ments. Send Money to: Plasma Sys- 


tems, Box 3261, '"573PS'', San Jose, 
California 95116. 
FIBRE ОР- KITS. Using the 


"magical optical fibers that trans- 
mit light energy. FREE CATALOG. 
Scientific Devices, 165 Del Carmine 
01880. Wakefield, Massachusetts 
1 


ROCKETS?! Real action flights - س‎ 

2.600 feet high — 45 quick assemble 
Kits — Powerful Motors. Catalog 
plus technical information — 265c. 
Fast Delivery -- Centuri Aerospace, 
D Box 1988, Phoenix, Arizona 
S 1. 


27 PLA 5 TICS 


LARGEST Handicrafts Supply 
catalogue $1.00 (refundable). 
R.P.H. Mfg., 24-P5, Winter, Stam- 
ford, Conn. 08905. 


CASTOLITE pours like water, 
hardens like glass without heat. 
Crystal clear, colors. Embed natural 
flowers, seashells, mementoes. Any- 
thing. Make fine gifts. Form flexible 
molds over any pattern, size. Repro- 
duce your designs in plastics, can- 
dlewax, metal, plaster, cement. 
Profitable. Illustrated Manual and 
Catalog Only $1.00. CASTOLITE, 
Dept. T3E/PS, Woodstock, Illinois 


VINYL FOR LAMINATING. Free 
Information. Grace Products, 4 
Beacham Street, Everett, Massa- 
chusetts 02149. 


FREE LITERATURE for sculp- 
tors showing how to make molds, 
cast plastics. Adhesive Products 
Corporation, 1660 Boone Avenue, 
Bronx, New York 10460. 


PLASTIC COATING KIT with In- 
structions. Dip and Bake Type. Use 
on Tool Handles, Outdoor Equip- 
ment, and other small metal parts. 
Only $10.50. Americlad, Box 9155-8, 
Cleveland, Ohio 44137. 


FREE, Beautiful Plastic Laminat- 
ed Sample. Specht, Box 105-p, San 
Martin, California 95046. 


29 LOG CABIN & 
HOME BUILDING 


NEWER than “GEODESIC” , all 
metal dome goes up easily, quickly. 
$1.00 for descriptive literature and 
price list. Almar, Box 184, Ridge- 
field, Connecticut 06877. 


BUILD Log Cabins, rustic furni- 
ture, fireplaces!!!! Complete man- 
ual $3.00. . . . ‘A’ Frame plans 
$2.00 . . . Guaranteed. Bilder, 956 
Springdale, Atlanta, Georgia 30308. 


30 GARDEN SUPPLIES 
& EQUIPMENT 
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1,000 NURSERY Items—Unusual 


Seedlings, Trees, Grafts, Seeds. 
Growers Supplies, EBooks. Mellin- 
ger's, North Lima, Ohio 44452. 
s P "y 
d bring joy to ` 
your little corner 
of the world... 


ты 


Plant a tree for 
tomorrow! 


For details, write: 
Box 100 Arbor Lodge 
Nebraska City, Nebraska 68401 


- 
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3 1 NURSERY SUPPLIES 


FIBERGLASS 50° Discount, B- 
Grade Clear. Outlet Panel Company, 
cae Grand Junction, Tennessee 


GINSENG Sine $20 pound. 
Have seeds, roots. Goldenseal. Full 
Information. G. Collins, Viola, Iowa 


LEARN Tandsoaring and Gar- 
dening. Start a profitable business. 
Free information. Lifetime Career 
Schools, Dept. A-374, 2251 Barry 
Avenue, Los Апке ев, California 
90064. 


32 REAL ESTATE 
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FREE pe NEW "T 
SUMMER Catalog. Hundreds of 
Top Real Estate Values Coast to 
Coast. UNITED FARM AGENCY, 
612-P8 West 47th Street, Kansas 
City, Missouri 64112. 


- BIG . 


GOVERNMENT Lands =.: LOW 
as $3.50 Acre! Vacationing 
Farming ... Investment! Exclusive 
“Government Land Buyer's Guide" 
. plus “Land Opportunity Re- 
view listing lands throughout U.S. 
Send $1.00. Surplus Lands, Box 


19107FE, Washington, D. C. 20036. 


NEW! - FREE CATALOG! Giant 
SUMMER Edition! Over 5,200 prop- 
erties described, pictured - Тапа, 
Farms, Homes, Businesses - Recre- 
ation, Retirement. Selected Best 
thruout the U.S.! 73 Years’ service, 
over 660 Offices, 41 states Coast to 
Coast. Mailed FREE from the 
World's Largest! STROUT REAL- 
TY, Inc., 60-BT East 42nd Street, 
New York, New York 10017: T-BT 


South Dearborn, Chicago, Illinois 
60603; 621-BT East Grove, Pasa- 
dena, California 91101. 


$1 ACRE — Canadian Border — 
hundreds campsites, islands, farm- 
lands, directly from tax authorities. 
(Non - profit) Lists, photographs 
mailed. Registrar, Room 11, 110 
Church Street, Toronto 1, Canada. 


RECREATIONAL LAND — In- 
vest now for your present and 
future enjoyment іп recreation. 
Hunt — fish — hike — camp, or 
just sit back and enjoy the peace 
and quiet. Do it all on your 
own land, in beautiful Coeur d'- 
Alene Country of North Idaho. 
Low down and excellent terms. For 
free information write: Gilvan 
Land Co., Dept. Р, P.O. Box 995, 
Coeur d'Alene, Idaho 83814. 


CANADIAN LAND FROM $19/ 
ACRE! 


CHOICE properties across Canada, 
Low monthly payments. Ideal for 
farming, cottages, hunting, fishing, 
investment. Free catalogue. Canadi- 
an Estate Land, Dept. PSC-5, 286 
Lawrence Avenue West, Toronto 20, 
Ontario. 


CANADIAN Vacation Lands; 
Full price $355.00. 40 acres, $10 
month. Suitable cottage sites, hunt- 
ing, fishing, investment. Free infor- 
mation. Land Corporation, 3768-D, 
Bathurst, Downview, Ontario, Can- 
ada. 


CENTRAL Ontario — Choice 640 
acre Sportsmen's  paradises still 
available — $20.00 plus $6.50 Taxes 
vearly. Maps, pictures. $2.00 (Re- 
fundable). Information Bureau, 
Norval 3, Ontario, Canada. 


IDEAL 5-ACRE RANCH. Lake 
Conchas, New Mexico. $3,475. No 
Down. Мо Interest. §29/Month. 
Vacation Paradise, Money Maker. 
Free Brochure. Ranchos: Box 2003- 
NP, Alameda, California 94501. 


FREE Catalog! PHOTOS! Coast 
to coast farms, business, retire- 
ment. All types, sizes, prices. SAFE 
BUY Real Estate, Box 589-P5, 
Little Rock, Arkansas 72203. 


` BUILD А CABIN ОМ YOUR 
OWN LAND in the primitive areas 
of Montana, Idaho, Washington. 
You've dreamed of it, now do it 
on а five to forty acre tract in 
America’s vanishing wilderness, As 
little as $1550. Low down payment. 
Terms available at less than bank 
rates. Guaranteed road access, war- 
ranty deed and title insurance. Ir- 
replaceable natural land for епјоу- 
ment now, for retirement or invest- 
ment. Every tract with growing 
timber. View sites and waterfront 
available. Draw up vour cabin or 
camper plans and get away from it 
all on a mountain, stream, lake or 
deep in the timber. Come and see 
for yourself or write for free lists 
of sites, maps and complete infor- 


mation: Reforestation Inc., Dept. 
C-30, Р.О. Box 14006 Opportunity, 
а каг ion Spokane, Washington 


BOILING Spring Lakes—Ameri- 
ca's Greatest Real Estate Value. 
1/3 acre vacation or retirement 


homesites only $900 cash price. 
Ten year terms available. Money- 
Back Inspection guarantee, Caroli- 
na coast, multi-million dollar, 
14,000 acre development, 50 fresh 
water lakes, private ocean beach, 
goli course, motel, and country 
club. Free literature. Dept. 2-H, 
Boiling Springs Lakes, North 


Carolina 28461. (Registered under 
Federal Land Sales act but not of- 
fered to residents of states requir- 
ing separate registration.) 


SURPLUS Forest, 
ert, Waterfront land. 
Estates, Farms, Groves, 
Throughout United States, Canada, 
Mexico. Low prices. Easy terms. 
Free list. Box 6272, Dept. 26, 
Santa Ana, California 92706. 
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MEXICO "3 Central Emera - 
Land from $5 Acre. Beach Sites. 
Complete Retirement and Investment 
Information, $2.00. Land, P. O. Box 
2057, Northlake, Illinois 60164. 


J3 SPORTING GOODS, 
FISHING TACKLE, ETC. 


Mountain, Des- 
Neglected 
Cabins. 


ILLUSTRATED Catalog: 


Rods, 
Reels, Lines, Lures, Molds, Fish 
Locators. Orchard Trading, Box 


241PS, Hastings, Michigan 49058. 


FREE 1973 Catalog! Guaranteed 
lowest prices! Rods, Reels, Lures, 
Accessories — Thousands of items. 
Cabela's, Inc., Dept. RiT, Sidney, 
Nebraska 69162. 


FISHERMAN'S Dréaii Book -— 
Free, 170 page catalog just loaded 
with Hard-To-Find Fishing Tackle 
Specialties and Do-It-Yourself 
Goodies. Our 28th year. Neteraft 
Ine. Box5510PS, Toledo, Ohio $3613. 


395 GOLF LESSONS by 
PLAYER $3.95. Cain's Gifts, 
IOTS, Oxford, North Carolina 


GARY 
Dept. 
27565. 


CUSTOM KNIFEMAKERS SUP- 
PLY: Complete Line, Catalog 50с. 


Ww rite: Box 11448-PS, Dallas, Tex- 
as 752232. 
MY Secret Catches More Fish. 


Complete unit $3.00 or $1.00 for in- 
formation. Vogels, Box 593A, Arte- 
sia, California 90101. 


b Model 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, а 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
top 
quality drop forged steel for durabil- 
" when closed. $1.75 


& ultra smart, this knife is of 


ity. Only 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept. K-25-P5 
P. o. Box 434, Westbury, N. Y. 11590 


SWISS ARMY TYPE KNIFE 
13 Tiels 


stainless in One 
Perfect 

Steel ot 
da for tle 
Knife Camper 


F herman; 


Hunter and Krant, To order send 85.00 + 
40¢ shipping to: LAWRENCE uric 
АМ, P.O. Box H, Burlington, N.L o8016. 


Ask for STK. NA. residents adi 1ке tac. 


CAMPING 
EQUIPMENT & TEN TS 


FREE Jumbo 124- page ганада 
Catalog. Largest selection іп the 
U.S. - I. Goldberg, Dept. PS. 902 
Chestnut Street, Philadelphia, Penn- 
BSylvania 19107. 


36 HOUSEHOLD PETS 


LIVE  Seahorses, marine  speci- 
mens aquarium supplies. Illustrated 
catalog 35c. Marine, Box 23158-F, 
Ft. Lauderdale, Florida 33307. 


34 


BUY Direct: Save— Monkeys, Oce- 
lots, Birds, Reptiles, Wildlife Books, 
Catalog 35e. Exotic Animal Import- 
ety, Jnc, Eox 1675, Miami, Florida 


38 BIRDS & ANIMALS 

` AMAZING Profits!! — $10,000 
Yearly Raising Rabbits for Wool 
and Breeding. Details 25c coin. 


American Angora, Malta 1, Montana 
SAGAR: 


 QUAILS, Incubators, cages, sup- 
plies catalog. Marsh, 14234 Brook- 


hurst, Garden Grove, California 
92643. 
TOPLESS INCOME RAISING 


mutation chinchillas. 25e: bulletin 
$1.00. Chinchilla, 11Р84, Port Rich- 
ey, Florida 32566. 


$500- $1, 000 MONTH Plan raining 
Rabbits for us. Free Details. 
White's Rabbitry. PS. Mt. Vernon, 
Ohio 43050. 


39  EARTHWORMS, 
CRICKETS, FROGS 


HYBRID Red worms. 5, 000 
$12.00; 20,000 — 524.00, Postpaid 
with raising instructions. Brazos 
Worm Farms, Route 4, Waco, 
Texas T6705. 


FREE Literature — We Teach 
You To Raise, Sell Fishworms, 
Crickets, 12-inch African Worms. 
ITSO, Farm-12, Plains, Georgia 


EARN Money raising fishworms 
for us! Exciting details free! Oak- 
haven-121, Cedar Hill, Texas 75104. 


40 HUNTING & FISHING 
INFORMATION 


FREE ` Catalog Low direct prices, 
Fisning, Hunting, Archery Reload- 
ing, Clothing, Camping Foods. Her- 
ter's Inc., Dept. C62, Waseca, Min- 
nesota 56093. 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lyn- 
brook, New York 11563. 


TELESCOPES (reflectors) com- 
plete kits. Other accessories,  re- 
quest free literature. Criterion 
Manufacturing, Dept. PS41, Hart- 
ford, Connecticut 06101. 


43 GOVERNMENT 
SURPLUS 


JEEPS From -— $52.50. Type- 
writers From — $4.15. Cars From 
$31.50. Walkie-Talkies, Motorcy- 
cles, Airplanes, Boats. Typical ''As 
Is" Bid Bargains From Uncle ёат. 
Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402- 
T2, Jamaica, New York. 12400. 


ee 


JEEPS: TRUCKS: LAND! 100,- 
000 Amazing Bargains Direct from 
Uncle Sam nationwide. How, Where 
Your Area. Complete Sales Directory 
$2.00. MONEY BACK GUARAN- 
TEE. Diversified Surplus, Box 
TnTIG, San Antonio, Texas 18227. 
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JEEPS! Pickups! 100, 000 items 
direct [rom government, How? 
Where? Your area. Latest informa- 
tion and Surplus Categories. Money 
back guarantee. Send $2.00 to: De- 
pendable Manual +2217, Box 113, 
Vista, California 92083. 


JEEPS Typically From $53. 90 . 
Trucks From 3575.40 . Boats, 
Typewriters, Knives, Airplanes, 
Clothing, Tools, Camping, Sporting, 
Photographic, Electronics Equip- 
ment. Wide Variety Condition. 100,- 
000 Bid Bargains Direct From 
Government Nationwide. Complete 
Sales Directory and Surplus Cata- 
gories Catalog $1.00 ‘(Deductible 
On Orders From Separate Included 
Catalog). Surplus Service, Box 
520-B, Holland, Michigan 49423. 


1973 SURPLUS Army, Navy store 
92 page illustrated catalog. Send 
ойс. Ruvel, 3037 N. Clark, Dept. 
5M, Chicago, ANOIS 60614. 


“U.S. GOVERNMENT SURPLUS 
Directory'. How, Where to buy 100, 
000 items (including Jeeps) . . 
Low as 2c on Dollar! Most Com- 
plete Information Available . . 
$1.00. SURPLUS DISPOSAL, Box 
158107FE, WASHINGTON, D. C. 


20036. 
for Gov't. 8 


MANUALS for surplus 
Radios, Test Sets, Scopes. List 50c. 
BOOKS, 7218 Roanne Drive, Wash- 
ington, D. C. 20021. 


GOVERNMENT SURPLUS, 


How 
and Where to buy in your area. 
Send $1.00. SURPLUS INFORMA- 
TION, 615Р8 BES UA AR ae 
ot ani Washington, D. 


45 BODY-BUILDING, 
SELF- DEFENSE COURSES 


CHINESE — (KungFu). Il- 
lustrated, $2.00. Hoppie, 5834 Man- 
ton, Chicago, Illinois 60648. 


“GIANT Arms." Dr. Young's 
D. C. Revalitio Ty discovery, $3. 
Satisfaction or refund. Gaucho, Box 
1109- S36, Chicago 60690. 
POWERFUL Muscles Fast!! Ob- 
tain fantastic results! Free bro- 
chures: Universal Bodybuilding, 
Dearborn, Michigan 48121. 
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KARATE, Judo, Kendo, Kung- 
foo, Aikido, books, Tatami 1973 
catalog 45c. Judo America B200- 
1090 Sansome, San Francisco 94111. 


حح — — 


KARATE—complete instructions. 
Illustrated only $1.25. Bales Co., 
650-PS, Metcalf, Escondido, Cali- 
fornia 92025. 


KUNGFU, illustrated inatruetionh. 
$2.00 complete. DIM, 7833 Coles, 
Chicago, Illinois 60649. 


SHORT Statured? Growth, Height 


Increase, Facts, Medical Details. 
Adults Youngsters 25c to: Physical 
Culture, Box 1548-PS6, Pompano 


Beach, Florida 33080. 
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KARATE Super Self- Defense In- 
structions complete. 199  Illustra- 
tions, 191 pages, $1.25. Jorgensen. 


Box 70482-5573, Seattle, Washington 
98117. 


muscle-up 
quickly with 
brand new mus- 
clebuilding se- 
crets. 25¢ coin. 
Details. 


HERCULES 11 


Dept. PS2 
PO Box 78 
Meadowvale, 
Ont. Can. 


46 PROFITABLE 
OCCUPATIONS 


BECOME a Mortgage: Broker, 
Highly respected, interesting, lucra- 
tive prestige business. For complete 
information write United, Бох 6284- 
N, Marietta, Ga. 30060 


PICTURE Hamming -— "Profitable 
full or spare-time business. Базу to 
learn with handbook-course, ''Guide 
To Picture Frame Profits.' 51.50 
Guaranteed. Free framing-supplies 
catalog included. Japs, 126-LM Sev- 
бош. North, Hopkins, Minnesotu 


BOOKKEEPERS - Part Time - 
Your Area. Bernie Schroll, 334 Cole- 
man Drive, Monroeville, Pennsyl- 
Vania 15146. 


FREE Literature —- Маке Big 
Money Raising Fishworms and 
Crickets. Carter Farm-10, Plains, 
Georgia 31780. 

FREE catalog. Repair die 
ditioning refrigeration. "Tools, 
plies, full instructions. Doolin, 2016 
Canton, Dallas, Texas 75201. 


HOW to make Money Writing 
Short Paragraphs. Information Free 
on ‘‘Home Studies in Writing''. Bar- 
rett, Dept. C-S6-X2, 6216 N. Clark, 
Chicago 60660. 

HOW Much does being your own 
boss or making $25,000.00 per year 
interest you? The Warner break- 
through in the Engraving field could 
be your future. Write: "Warner, 
Room ЕС-3-СЕ, 1512 Jarvis, Chi- 
cago, Illinois 60626. 


47 BOOKS & 
MAGAZINES 


SCIENCE Books. Free catalog. 
Sunmount Books, Box 145W, Wil- 
lowdale, Ontario, Canada. 

FREE List! Do- It- Yourself Booka. 
Andover Enterprises. 4729 Andover 
Square, Indianapolis, Indiana 46226. 

FREE Catalog. How-To-Books, 
Bargain Guides, Blue-Books, Elston 
M Centerville, Massachusetts 


LATEST Catalog of Military, 
Survival, Books/Manuals 25e. Hill- 
crest Publications (L-18), Мероп- 
ald, Ohio 44437. 


FREE Lists! Hundreds Interest- 
ing Inexpensive Books. Fleischer, 
129 Walnut St., Everett, Massachu- 
setts 02149. 


LOGIC NEWSLETTER 
DESIGN And Construction. Sam- 
ple Copy $1.00. Logic Newsletter, 


POB 252, Waldwick, New  Jersev 
07463. 
CLOCK and Watch . Repairing 


Books, Tools, Materials. Free catu- 


log. North American, Box 77BEA, 
Fox River Grove, Illinois 60021. 


192 | POPULAR SCIENCE 


Gain Weight,| 


"CABINETMAKING Made Easy" 
—'Making Formica Brand Larmi- 
nate Counter Tops''. Two excellent 
guides let vou build kitehen cabinets 
and ''tops' like professionals. Ex- 
traordinary guides bring master 
craftsmen’s short-cut methods. Sat- 
isfaction guaranteed. Write: Japs, 
126-L Seventh North, Hopkins, Min- 
nesota 55343. 

SCIENTIFIC Paperbacks. 99рр 
Free catalogue, Bookseller, Box 83- 
P, Irvington, New York. 10533. 


“BOOK hunters! Send Wants! At- 
lantic Book Service, 28ST Main, 
Charlestown, Massachusetts 02129. 
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EARN Money and Respect playing 
Bridge. New book will definitely im- 
prove your game. $3.95 postpaid. 
Tred Publishing Company, Box 362, 
College Park, Maryland 20740. 
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BEST LEARN. IT. YOURSE LF BOOKS 


T i Protes. Picture Framing lor Amateurs, 224 pps. 38.95 
^] How to Repair Small Gas Engines, 288 pps. 1895 
Í ^ Small Appliance Repair Guide. 224 pps. $7.95 

[ TI Using Electrome Test's tor Auto Tuneup. 256 pps 57.95 | 

{ : - Electric Motor Test & Repar. 160 pps. 1695 | 
. . Major Appliance Repair Guide. 288 pps. 1895 

- T] Designing & Building Hi-Fi Furniture, 224 pps . 5495 - 
1 ers repay: Auto Аг Cond 208 pps. 57.95 
i2 Computer Technicians Handbook, 480 pps. $10.95 

| 2 Model Car Racing... By Radio Control. 224 pps. 365351 
[| _ How to Become a Radio Disc Jockey, 256 pps. 17.95 
— Basic Radio Course, 224 pps. 1895 
45 .. 64 Hobby Projects for Home & Car, 192 pps. $6.95 
> Relrigeration, 160 pps.. 53 illus, 1795 
l: — Beginner's Guide to TV Repair, 176 pps- $6.95 


l|: How to Read Electronic Circuit Dia Е5.192 рр». 5795 { 
` Наш to Test Everything Electronic, 160 pps. $6.95 J 


|, 
[| н | How to Repair Music. Instrument Amps, 256 pps. $2.95 
І 


Inst. Е Svc'g Electronic Protective Syst. 256 pps. $7.95 1 


| SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL. | 
| Сир entire ad to order. Guaranteed —used by hundreds ol { 


i thousands to learn. Same-day shipment. 
{ TAB BOOKS Dept. P5-53, Bive Ridge Summit, Ра, 17214 
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48 ТО Ys & GAMES 


KITES! Quality alon Styles! 
Brochure 10c. Hutchinson, PS4, 83 
Tremont, Barre, Vermont 05641. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


 VENTRILOQUISTS Dummy Cat- 
alogue 25c. Storyteller Studios, Box 
633P, Bellflower, California 90706. 


MAGIC! Great hobby. Start with 
Genii Mugazine. Monthly. Dealers, 
tricks, news. 2 Sample Copies $1.00. 


Genii, P.O. Box 360688, Los An- 
Keles, Cal. 90036. 

SEND $2. 00. Receive Three 
Tough, New Puzzles, Eox 1176, 
Palo Alto 94302. 

TWO: Different Magie Catalogs. 


20c. Miami Magic, Box 1047. Mia- 


mi 33133. 


DISAPPEARING Curd Baffles 
Professional Magicians. Easy. 51.00. 
Wilson, Box 181, Wurminster, Penn- 
8ylvaunia. 18974. 


COMPLETELY illustrated 84 
page Catalogs, hE. Manhattun 
Magie, Box 334-8, N.Y.C. 10011. 


1000 WAYS to have run! Giant 
IHioudini Magic catalog 25c, House 
of 1000 Mysteries, P.O. Box 2026- 
Рв, Ротрапо Beach, Florida 33081. 

BE а Magician! Two booklets ex- 
plaining 156 tricks plus large pro- 
fessional catalog. — S1.00. Magic, 
Inc., 5080 Lincoln, Chicago, Illinois 
506. 25. 

WORLD’ s finest professional 
magic Joker Novelties. Giant illus- 
trated catalog 10c. Top Hut, Evans- 
ton, Ill. 60202. 


LEARN VENTRILOQUISM' 
GUARANTEED. Dummies, Cours- 
es. Catalog 25c. Ventriloquism 
School, 3746 West 63rd Street, Chi- 
cago, Illinois 60629. 


TWO Novelty Tricks plus Illus- 
trated Discount Catalog 25c. Sun 
05495. Oakhills, Williston, Vermont 


500 TRICKS -— Taree 1973 Cata- 
log. Newest Magie for Pocket, Par- 
lor, Stage. Send 25c. Fastest Mail 
Service, Jeffries Magicland, Dept. 
12, Dallas, Texas 75221. 


51 COINS & CURRENCY 


100 INDIAN йй. Lincoln Cents 
1920's and Older $5.00. 100 Early 
"UB' Cents $5.00. 100 Mixed Steel 
Cents $5.00. 40 Buffalo Nickels 
$5.00. Free Catalog. Wesley Roon, 
Box 9, West Union, Iowa 52175. 


FIVE Liberty Head Nickels, $1.75. 
Free Catalog. Village Coin Shop, 
Dept. C, Plaistow, New Hampshire 
03865. 

BRILLIANT Uneirculated Silver 
Dollars - 1878 to 1904. Our Date 
Selection $5.89; Three Different 
$15.49; Nine Different $44.49. Lat- 
est Redbook $2.48: Buy/Sell $1.28: 
Bargain Lists 18c. Bebee's, Incorp., 
Omaha, Nebraska 68111. 

UNITED STATES Coins! All 
types mixed Grab-Bag style. Val- 
ues $6.00— $60.00. Send $4.00. Coin 
Surprises, Р.О. Box 532, Dear- 
born, Michigan 48121. 


51000.00 BANKNOTE 25c with 
comprehensive U.S. coin und supply 
catalog. Schultheis, Box 2151B, New 
Hyda Park, Now York 11040. 


1909 урв'зв! Rare Lincoln ‘Genta. 
$3.95. 3 For $10.00. Coins West, 21 
Central, Campbel 2, California 
99008, 


SEND ЙУ $1. 00 for Coin Collect- 
ing Outfit. Contains 25 new coins 
from 25 countries. Plus magnifier, 
wooden nickel. ''How To Collect 
Coins' booklet, special coin enve- 
lopes, foreign banknote and big cat- 
alog of coins, paper money, collec- 
tors supplies. Littleton Coins, Dept. 


GH-2, Littleton, New Hampshire 
03561. 

22 g“ LINCOLNS including 
19558, $1.75. 24 1909-1939, $1.75, 
10 “S” Jeffersons, $1.75. All dif- 
ferent. All three §4.95. HARRIS, 
Box 2037G, Santa Cruz, California 


92060, 
Thousands of 
No Approvals. 
Toldeo, Ohio 


FREE Lists of 
Stamps and Coins. 
Bryson, 612P White, 
43605. 


ONE MILLION LINCOLN PEN- 
NIES Mixed Dates 1909 thru 1958: 
100 for $4.20 includes Gift and Cata- 
log. Coin Surprises, Box 532, Dear- 
born, HEME 48121. 


FIVE AALS $2.25: — 
25c. Fairway, Box  655R, White 
Plains, New York 10602. 

GENUINE Rare Old Bills. Con- 
federate, States, Banks, in 1500's. 
2 Different $5.00. 7T Seas, Box 8491, 
Richmond, Virginia 23226. 


GOLD COINS of the World, — 
tiful. Low Prices. Plus thousands of 
United States Coins. Free price list. 
Please send long airmail envelope, 
self-addressed stamped. Silver Cen- 
ter, Box 20171-5, San Francisco, 
California 904122. 


OLD MONEY 
Authentic reproductions of 1840 American 
$1,000 bill, 1861 Confederate $1,000 bill 
and 18564 Contederate $500 bill on genuine 
parchment paper specially processed to 
ыйа antiquity. Others eharze £1.00 for 


one bill, vou vet all thre above bills for 


£1.10 postpaid. 
е1. P iei Residents Include йе Sales Tas.) 
R 


USH YOUR ORDER TODAY 
C. W. SALES COMPANY 


5921 Lowell Road 
Everett, WA 98203 


52 STAMP COLLECTING 


IMPORTANT! PLEASE NOTE! : 

Most of the stamp advertising 
below mentions “approvals.” This 
means that in addition to the spe- 
cial offer, you will receive stamps 
ON APPROVAL from which you 
may select stamps you wish, and 
return the balance along with pay- 
ment for the ones kept. Approvals 
may continue to be sent unless 
you indicate you do not wish to 
purchase any. In some cases the 
special offer is made only to ap- 
proval buyers. 

NOW' BIG STAMP COLLECTOR 
"KIT" ONLY $3.00! Out of the 
ordinary collection of 850 different 
stamps from over 50 countries. 
Stamps cataloging up to 25e. Also 
included: 1,000 stamp hinges, 10 
blank approval books, stamp wallet, 
perforation gauge, magnifier. $4.40) 
value but send only 53.00 to: Goliath 
Company, Dept. RW-2, Bethlehem, 
кыа Hampshire 03574. 

17.8. PLATE Blocks T Different 
зс Commemoratives $1.00! Approv- 
als. Gordon Davison, Hillsboro, New 
Hampshire 03244, 


25 COLORFUL Great Britain and 
Colonies onlv 10c with Approvals. 
Green Mountain Stamp Company, 
Box 235, Winooski, Vermont 05404. 
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GRAB Bag of over 100 unas- 
sorted stamps. Contains new issues, 
Asia, South Seas, Africa, Ete., plus 
copy of most wonderful Catalog of 
Stamp Offers in America. All for 


only 10c. Littleton Stamps, Dept. 
BB-2, Littleton, New Hampshire 
03561, 


WORLDWIDE Collections Mount- 
ed in Books. Babinaeu, Box 124, 
Biddeford, Maine 04005. 


UNES a mr 


“INVERTED Error" — Dag 
Hammarskjold, 10е with approvals. 
Belmont Stamps, Washington, D.C. 
20015. 

HOW To Start Your Own Stamp 
Business. Information Free. Inter- 
national, 6767PT South Atlanta, 
Tulsa 74136. 


SENSATIONAL Clearance Offer. 
Fifty Different Packets $2.00. 
Norge, Wyckoff, | New Jersey 07481. 
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FREE Beautifully Designed Outer 
Space Selection, Approvals. House 
of Hoke, Box 101PS, Sebring, Flor- 
ida 33870. 


500 DIFFERENT worldwide 
stamps for $1.00, Smith, 50865 
Brooks, College Station, Texas 
TT 840. 


کک ڪڪ 


oc PLATE Block 25c with com- 
prehensive U.S. stamp and supply 
catalog. Schultheis, Box 2151B, New 
Hyde Park, New York 11040. 

100 OLD U.S. Stamps between 


1861 and 1935 $1.00. Ed Roush, 423 
Snepard, Mansfield, Ohio 44907. 


UNITED STATES approvals зс 
each and up. Stamp-A-Nanza, 
1904-PS Broad, Schenectady, New 
York 1 12306. 


PAINTINGS 25 Giant Multicol- 


огей Beauties, 10c. Approvals. 
White Rock Stamps,  13125-24P 
Avenue; Surrey, BC., Ca nada. 
PENNY Approvals! Regardless 
Catalogue! Kloster 4164—52Znd St., 


San Diego, California 92105. 


U.S. BARGAIN: 60 different 
10с with beautiful world-wide ap- 
provals. Stump Center, Kennebunk, 
Maine 04 04043. 


RUSSIA 25 pictorials 10c. Ap- 
provals. J. Nutt, Box 357, Penn 


Yan 1, New York 1452 2T. "PN 


SMALLEST TRIANGLE = 10c. 
Intriguing Approvals. NORVA, Box 
10284, Norfolk, Virginia 28514. 


RECEIVE $5.00 Cutalog value for 
50c with your request for our qual- 
itv selection of Worldwide Approv- 
als. Clinton Stamps, Box 4099, New 
York, New York 10017. 


STAMPS Free! New lasues —- 
New Countries --- Triangles —- 
Rockets —- Olympics --- Seouts —- 
Birds — Flowers ~ ~ Animals —- Also 
old Canadian and U.S. Stamps. Plus 
complete illustrated Canadian 
Stamps Catalog. Send 10c for mail- 
ing. Gray Stamp Co., Dept. B, To- 
ronto, Canada. 


100 DIFFERENT United States. 
Joc. United States and Foreign 
Approvals included. Shelron, Box 
547K, North Miami, Florida 33161. 


FREE LISTS! Discount Prices. 
U. 8, Mint Singles - Plate Blocks. 
Scotco, Box 555-PSH, Miami, Flor- 
ida 33147. 


FREE ''Space'', with packet ap- 
provals. Sunset Stamps, Box 69930, 
Los Angeles, California 90069, з | 


2000 MISSION Mixture - $1.00. 
12,000 - $5.00. 1000 Large - $5.00. 
Stumps, Box 9, West Union, Iowa 
52175. 


OLDER U. 8. ‘STAMPS, COVERS, 
on upproval to adults only. Surpris- 
ingly good. Engle, Box 2085, Low- 
ell, Michigan 49331. 


FREE!!! Beautiful ‘Stamps. Gold, 
Silver, others. Approvals. Delor, 
21127 Fleetwood, Harper Woods, 
Michigan 45225. 


TIMELESS TREA SURE. 22 
Tempting Triangles 10c. Approval 
Stamps. Box 1444-C, Kitchener, On- 
tario, Canada. 


AMAZING Value - "Sharjah 
Paintings", complete mint set, plus 
unbelievable topical collection, 
Paintings, Olympics, Flowers, High 
Catalog only 10e, approvals. Buy 
any or none, cancel anvtime. Dan- 
iel Healy, Box 1164PS5, Arlington 
Heights, Illinois 60006. 


FOREIGN Approvals! Gigantic 
Values! 3c each. AEC Dept. educa, 
Box 6000, San Francisco 94101. 

EXTRAORDINARY ACHIEVE- 
MENT! World's First Steel Postage 
Stamps - Five Brilliant Paintings - 
Hhutun's Treasured Commemora- 
tives - Introductory Approvals = 2256. 
Richlev, Box 2285-A, Littleton, Col- 
orado 80120. 

100 STAMPS $1.00 includes. “Pre 
1900, 3c commemoratives, Mint Sou- 
venir sheet. No approvals. Joel Б. 
Stamps, Box 116, Redding, Connect- 
icut 06815. 


50 DIFFERENT Stamps 25e with 
packet approvals. Blake, Box 2354, 
Albuquerque, New Mexico 81110. 

FREE 117 Flag Stamps with Ap- 
provais. W-B Stamps, Wilkes-Barre, 
Pennsylvania 18703. _ 


EXCHANGE. Send | 100- 200 dif- 
ferent foreign with S5c. Receive dil- 
ferent. John Patterson, Lancaster, 
New York 14086. 


ONE Cent а Stamp- Write for 
jumbo books of foreign stamps 
mounted in Scott order at ic each 
stamp. Bullot Philatelics, 6515 Вах 
Purkway, Brooklyn, New York 
11204. 


VAN GOGH Gold-Framed Paint- 
ings, Multicolored complete postage 
set Free! Ii Approvals Requested. 
Frija, RFD 1, Box 15TA, Red Hook, 
New York 12571. 

50 DIFFERENT U. s. Commemoe- 
ratives 25c. Fine U.S. Approwais 
Accompany. Craig Stumps, Bux 
445P, Bellmore, New York 11710. 
"AFRICA." 25 beauties, 10c. Ар- 
provals. Gorliz, Box 2STG5CS, Mem- 
phis Tennessee 35125. 

20 YEARS Old, fifteen different 
United States, over [itty years old 
-— lüg with approvals. Jaxon, Box 
145, Brooklyn, New York 11230. 


ABSOLUTELY Unite 


Free United 
States Mint Souvenir Sheet When 
Requesting United States Approvals. 
К&Б, Box TO, Brooklyn, New York 
112: 23. 

225 STAMPS FOR. ONLY 106! 
Airmails. Pictorials; stumps from 
strange countries cataloguing up to 
29с each! Plus unusual stumps to 
examine. Luy any or none, return 
balance, cancel service anytime. 
MYSTIC STAMP СО, Camden 55, 
New York 13316. 


50 DIFFERENT old 
nue Stamps $1.00. 
Stamps, Box 3592, Mansfield, 
44907, 


FREE Mint Worldwide Packet. 
Approvals. Hildebrand, Box 25645, 
Redwood City, California 94063. 


1000 PRE-1939 USA, contains 
dues, revenues, commemoratives, 
presidentials, high values, older is- 


U.S. Keve- 
Winchester 
Ohio 


sues, ete, $3.00; ОООО 3512.00, out 
pre - 1940 USA cuommemaorallves 
:2.00; TOO — $4.00, 23000 foreign 
$9.00; 9000 $5.00. No approvals. 
Meyers, 5321 Fleming, Richmond, 
Ca li. 94804. 

FREE! Fine old ЕЯ 8. Stamps 


with request for «quality U.S. Ap- 


provals. Lilbro, Box A, Old Beth- 
page, N.Y. 11504. — . - 

FREE Surprise collection sent 
with approvals. Jay, 1784 Union, 
San Francisco 94123. Minis 

NUDES! Ten Different: 20e. Ap- 
provals. Stamp Farm, 2854, Ox- 
ford, Wis. 53952. 

12,000 DIFFERENT’ Amazing 


new plan builds your collection sys- 
tematically. Country by Country. 
Only 50e weekly, Ware, Monroe ТО, 
Connecticut 06465. 


AD DIFFERENT U. S. Stamps. 
Includes 1943 Flag Stamp of oc- 
cupied Nations. Only 25c. Approvals 
included. Willett Co., Box 335-Y, 
Yorktown Heights, New York 1059s. 


wow! 110 All different Germany 
10е. Commemoratives. Airmails, 
High Values. Big catalog, bargain 
lists. Also fine stamps from our 
approval service, which you may 
return without purchases an 
cancel service at any time. James- 
town Stamp, Dept. A5JPS, James- 
town, New York 14701. 


FREE Mammoth Collection, 
Scott's International or Master Glob- 
al Albums When you buy our Ap- 
provals. Bargain Service, Box 5345, 
Santa Ana, California 97704. 


SPECTACULAR 204 Worldwide 
llc: Commemoratives, Mysterious 
Continents: Approvals. Holland, 


1227 Sixth Street, Redlands, Califor- 
nia 92518. 


FREE! $10. 00 Giant Stamp Col- 
lection of 300 All Different colorful, 
valuable, postage stamps [rom Afri- 
ca-—Europe-—Asia-—British Empire 
—Worth  s510.00-—$12.00 at cata- 
logue prices. Also  money-saving 
Booklet. All yours as a CQGet-Ac- 
quainted Gift. Adults only. Other 
fine stumps enclosed for your in- 


spection. Frasek Co., Ine., PS5, 
White Plains, New York 10601. _ 
FREE - Mint British Colonials 


from Antigua, St. Christopher, Nev- 
is, Sarawak, Turks Caicos, Tristan, 
Carmans, St. Vincent. Free with 
Approvals. Viking, Great Neck, 
New ` York 11021. 


FREE! 10 African Beauties" 30 
Others! Approvals. Cumbridge, Box 
2311, Heath, Ohio 43052. 


FANTASTIC Triangles, Dia- 
monds, 53 others 10c. Approvals. 
la Stumps, Lubbock, Texus 

10. 


FREE! Big Eargain Catalog — 
New Edition listing thousands of 
bargains including U.S. and EB. N. 
А. Stamps, packets, albums, ac- 
eessories and supplies. Also, fine 
stamps from our approval service 
which vou may return without 
purchases and cancel service at 
any time. Jamestown Stamp, Dept. 
E53PS, Jamestown, New Tork 
14701. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


OLD Radio Shows Large Belec- 
tion. Catalogue and Sample Tape 
$1.00. Audio Antiques, Box 6651, 
Cleveland, Ohio. 44101. 


GOVERNMENT surplus Ети 
ics, gadgeteers illustrated catalog 
25е. Meshna, Nahant, Massachu- 
setts 01905. 


MONTHLY Picture catalog of In- 
dustrial und Government Surplus 
Electronics. Startronics, Box 17127, 
Portland, Oregon 91217. 


36c TUBES, Radio & ту “Bree 
Color Catalog. Cornell 42178, Uni- 
ler San Diego, California 
92 1 


RADIO - 
Service Library, 
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Television Diagrams 
14 voiumes, 2,420 
large pages, Regular price, 534.540, 
special $14.95. Supreme Publica- 
tions, 1760 Balsam, Highland Park, 
Illinois 60035. 


55 ELECTRONICS, 
STEREO, HI-FI 


FREE Catalog ‚== Eleetronic kits 
—amplifiers — preumplifiers — psy- 
chedelic strobes -— SCA Adaptors — 
color organs — digital instruments 
— guitar amplifiers. Free Subscrip- 
tion. SWTFPC, Box PS32040, Sun 
Antonio, Texas T8216. 

CANADIAN Electronics Surplus 
Catalog, 126 Puges, $1. Etco, Dept. 
Рв, Box 741, Montreal | 


SLEEP - LEARNING KITS —- 
endless tapes, timers, complete out- 
fits. Catalog free. SLRA, Box 24- 
SE, Olympia, Washington 98501. 


EIL z--L— ас 


SCIENTIFIC and Electronica Bar- 
gains for Pros and Serious Ama- 
teurs. Air valves to Zener Diodes. 
Miniature 4v 40ma lumps, eleven for 


S1. Send Se stamp for lists. Tri- 

Tek, Inc., Dept. PS, Р. О. Box 

14206, Phoenix, Arizona 85063. 
WHY NOT JAM UNWANTED 


NOISE WITH RELAXING PINK 
NOISE? Kit $4.95, assembled $6.55. 
Strobelight kit $4.95: Flushtube, 
coil, neon, instructions. Plans Tie. 
Flyer. Mindlight, POR 2846PS, Van 
Nuys, California 91404, 


56 PHONOGRAPH 
RECORDS, TAPES 


S-TRACK Tapes $2.99. Free Cata- 
log. Del-Tone Tapes, 4507-A Hamil- 
ton Avenue, Baltimore, Maryland 
21206. 

OLDIES - 45 RPM Original Hits - 
Catalog 50c. C&S Record Sales, Box 
187, Wumpsville, New York 13163. 


OLD Radio Programs, Catalog 
$1.00 (Refundable:. Radio Vault, 
i d B032PS. Wyoming, Michigan 


BLANK #-Тгаск Cartridges, Cas- 
settes. Tremendous Discounts. Free 
Catalog. Mxhibo West, Box 5174- 
PS, Mission Hills, California 91340. 


Е АЕ га ГА Сыла ee a 


FREE LP Catalog - Deleted 
Soundtracks, Shows, Nostalgia. 
Roseman, Р. ©. Box 16083, Phila- 
delphia, Pennay lvania 19114. 


FREE Catalogues, 


2000 hard to 


find unusual records. Rose's, 125 
Breckinridge, Louisville, Kentucky 
40201. 

57 MUSICAL 

INSTRUMEN TS 

SWISS Минал вокан, Move- 
ments. Bell Music, P. О. Box 1, 
Bay Station, Brooklyn, New York 
11235. 

WHOLESALE. Musical “Tae 


ments, Accessories. Allied, 575 Route 
11, Paramus, iind FETE 07632. 
ELEC THIFY Player Pianos, 
Pump Organs quickly, inexpensively 
with Lee Silent Suction units. Write 


Lee Music, 525A Venezia Ave., Ven- 
ice, Сай. 90291. 

FREE CATALOG. 320% DIS- 
COUNT Best Names In Musical 


Instruments. Dial For Music, Inc., 


90 North Main Street, Spring 
Valley, New York 19011. 
APPALACHIAN Dulcimers. Dul- 


cimer Kits. Dalecimer Books. Paul 
Pyle Studios, Tulluhoma, Tennessee 
37388. 


ACCORDIONS And Amplifiers! 
New - Used. Cordovox, Excelsior 
= Top Makes! Save to 506. Direct 
factory dealer. Terms. Trades ac- 
cepted. 5 day home trial. Free 
catalog - Discount prices. Write: 
Accordions Unlimited, Dept. P, 
da141 North Luna, Chicago 60641. 


REBUILD A Player Piano! De- 
tails from Vestal Press, Vestal 5, 
A. Y. 13850. 


LEARN Banjo- айу | — 
мо music, Makes learning easy. 
Free details. Blaylock, Бох 320-D, 
Marietta, Georgia 30060. 


30°; DISCOUNT. Name Brand 
Musical Instruments, Free Catalog. 
Freeport Music, 4550, Route 110, 


Alelville, М.Ү. 11746. 

oll" c + DISCOUNTS. Name 
Brand Instruments. Free Catalog. 
Continental Music, Р.О. мох 23001, 
Dept. A. Garden City, New ‘York 
11530. | 

VIOLIN and Guitar mukers — 


send Гог latest Free Catalogue of 
wouils --- accessories, International 
Violin PS1, 414 East Baltimore St., 
Baltimore, Md. 21207. 


WHOLESALE! Professional Gui- 
turs, PA Systems, Altec Speakers, 
240W RMS Amplifiers. Free Cata- 
log. Carvin, Escondido, Californii 
3: zu. 26. 


BUILD. your own GUITAR. Full 


size, rich sounding. Kit contains 
everything needed, only — $15.95. 
Guaranteed. Free particulars, M.L. 


horpal, P. О, Box 6061, Arlington, 
Virginia 22206. 


GUITAR. Banjo, Violin, Mando- 
lin making materials, accessories, 
books. Catalog ође. Guitar Center, 
Box 15444, Tulsa, Oklahoma 74115. 


58 SONG WRITERS 


FREE Music C ЖИ Frontier 
News, Dept. PS, 214 North Max- 
well, Mt. Pleasant, Michigan 45558. 


FREE Song Selling Information. 
Peerless Publications, Box 193P, 
Bloomfield, Connecticut 96002. 


POEMS wanted for songs. Nash- 
ville Music Productions, Box 40001- 
M, Nashville, Tennessee 31204. iab 


SONGPOEMS Urgently Needed 
Possible Recording/Publishing, 50- 
50 Agreement. Betty's Music Mak- 


ers, 1417P Park Building, Pitts- 
burgh, Pa. 15222. | HO 

POEMS set to music. onera re- 
corded. Send poems, songs. Crown 
10001. 49-Р West 32, New York 
10001 


PUBLISHING Conträct aGuaran- 
teed on selected songs and poems. 
Free evaluation. Hollywou! Song- 
writers, 6253 Hollywood, 1117-P, 
Hollywood, Calif. 900025, 


POEMS, songs wanted for hit 
recording, guaranteed publishing, 
radio release, America's most popu- 
lar new talent studio. Broadway 
Alusic Productions, 11647PS Вее 
Ridge, Sarasota, Florida 33578. 


INSTANT HARMONIZER Com- 
pose, transpose, arrange hit tunes. 
"Dial'" chord progressions for any 
key. $3.00. Dial-a-chord, 17931 Lud- 
low, Granada Hills, California 
91344. 


RECORDS Made. Publishing Соп- 
tract Guaranteed on accepted songs, 
poems, to Talent Searchers of 


Hollywood,  6211V Yucca, Holly- 
wood, Calif огпіа 90028. 
SON GW RITERS. Subscription 


three dollars. Song Request Maga- 
zine, Mount Morris, Mick igan 48458. 

SONGS, Poems Wanted! For nube 
lishing, recording at our expense! 
Talent, 17-P8, Longwood Road, 
Quincy, 2 Mass. 02 02169. 

POEMS, Lyrics of Religious, In- 
aspired nature needed for immediate 
publishing, recording consideration’! 
We pay publishing, recording costs! 


Cathedral Recording, P. O. Box 

T8-PS, North Weymouth, Massa- 

chusetts 02191. 

60 BUSINESS 
OPPORTUNITIES 


PORTABLE &iünablaster $29. 95. 
Distributor wanted. Free brochure. 


Inka, Box 66573C, Houston, Texas 
77006. 
MAIL Baby Catalogs imprinted 


with vour address to New Mothers 
for Big Profits! Details 25c. Volz- 
PS, Ypsilanti, Michigan 48197. 


$100.00 WEEKLY spare room. 
Raise redworms Odorless Soilless 
way. Charles Morgan, Box 116-C, 
Bushnell, Fla. 33513. 


 — 


TREMENDOUS Wholesale Bar- 
gains. Half million nationally known 
products, Hock-bottom prices. Close- 
outs, bankrupts. Dropship merchan- 
dise, Automobiles. Worldwide Im- 
ports, Hong Kong clothes. Free de- 
tails. International Buyers, Box 
APA- PRU, Portland, Ore. 97233. 


SECRETS! Mail Order овая 
Internationally famous expert re- 
veals how to make home business 
Iortunes. Beginners: Get free report 
"Make Money By Mail“ Discloses 
free advertising, profitable prod- 
ucts. Mailco, Dept. GC695, Wood- 
land Hills, California 01364. 


HOW to earn at home addressing 
envelopes. Rush stamped, addressed 
envelope. Mestel, 132-A Lincoln, Col- 
linsville, Illinois 62234. 


Making Business! 
Direct, Mailorder, Have Hundreds 
working for You selling Famous 

Movie TVstur Bob Cummings’ prod- 
cts. Rush $5.00 Start Today. Goto, 
PS-51, Box 5906, Sun Francisco, 
California 04101. 


START Мопеу 


I MADE $40,000.00 Yu by Mail- 
order! Helped others make money! 
Sturt with 810.00 — Free Proof! 
Torrey, Box SIRF, Ypsilanti, Michi- 
кап 48157. 


LAWS 
Mailorder. 
TSTPS, 
11737 


‚= REGULATIONS: for 
Details Free. TCR, Box 
Lindenhurst, New York 


JOLN THE PROFESSIONALS. 
Profitable Gift Catalog Distributor- 
ship. Giftfair, 1430-50 Wells, Mil- 
waukee, Wisconsin inn 
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IMPORT - Export GDA 
profitable worldwide mailorder busi- 
ness from home, without capital; or 
travel abroad. We ship plan for no 
risk examination. Experience  un- 
necessary. Free report. Mellinger, 
Dept. G2695, Woodland Hills, Cali- 
fornia 91364. 

EARN Money raising fishworms 
for us. Write: Oakhaven-43, Cedar 
Hill, Texas 75104. 


MONEYMAIING, ACHIEVE- 
MENT motivating cassettes - using 
unique, amazingly effective break- 
through - really work. Make money, 
live better, get what you want. 
Write: Box 1252P&85, Brooklyn, New 
Y ork 11202. 


PROVEN Mailorder Success Meth- 
ols. Join the Moneymaking Profes- 
sionals! Free beginners offer! EVE, 
Hox 262-C5, New York 10462, 
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HOMEWORKERS $250.00 Weekly 
Addressing for Leading Firms. Send 
25c. Odyssey, Box 12560PS, Phila- 
delphia, Fennaylvania 19151. 


BECOME Our Mail Order Dis- 
tributor with $150 investment. Free 
Brochure. Audit Controls, 50 Brook- 
side Avenue, Fair Lawn, New Jer- 
sey 07410. 


CREATIVE? “Sell Yourself 

Through Mailorder'. Free Booklet. 
Moaa, Box 21091-E, Philadelphia, 
Pennsylvania 19154. 


RETIRE Anytime in Luxury! 
Easy, Legitimate. Details. Premier 
Enterprises, Box  10597KE, Pitts- 
burgh 15235. 


MAILORDER Profits. Discover 
Techniques. Mailorder Books reveal 
Inside Information! Кограј] Box 
6061, Arlington, Virginia 35506. 


DRAFTSMEN ! Operate own 
DRAFTING SERVICE: Full, Part 
Time; Experience Unnecessary ; 
Free Details: Roberts Company, 
1741 Circle Road, Baltimore, Mary- 
land 21204. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our prod- 
uct and be local agent, experience 
unnecessary. May start while pres- 
ently employed. Five-figure income 
for responsible applicant. S.EK.R.C. 
Manufacturers, 2347 West 238th 
Street, Torrance, California 90501. 


VENDING Machine 
Rake, 523 РЕ Spring 
Phila., Pa. 19123. 


MAKE 2 to 3 
wholesaling 1001 products. 
Mail Order Specialties, Toys, 
elties, Carded Merchandise А 
Guaranteed lowest bejow wholesale 
prices. Free home business details. 
SMC,  6061-SSY  Desoto Avenue, 
Woodland Hills, Calif. 91364. 


OVER $92.00 FROM Square Foot 
Plywood with Jigsaw or Bandsaw: 
Amazing revealing details 25c. Wo- 


Catalog. 
Garden, 


times your cost 
Gifts. 
MOV- 


darts, Bridgewater, Massachusetts 
02324. 

EXECUTIVE Mailorder Fran- 
chises  Free!! Full-line, uncopied 
baby necessities immediately self- 
sell. 4,000,000 yearly prospects. 
Astonishing profits. Trinity, 1712C 


Lee, Detroit, Michigan 48206. 
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SELL Books by май. Complete 
Dealer Setup - 25c. Midwest Mail 
Sales, Box 44R2PS, Shawano, Wis- 
consin 54166. 
Machine- 
enormous. 
Bardstown, Ken- 


MAKE Magnetic signs. 
less method. Profits 
Write RIB49APS, 
tucky 40004. 


$39.00 STARTS profitable Mail- 
order Business selling books. Com- 


plete explanation Free. Nell H. 
Tasker,  Shamokin, Pennsylvania 
17872. 

FREE Literature — Make Big 
Money Raising Fishworms and 
Criekets; Carter Farm, Plains, 


Georgia '31780. 


DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
rofit. Details Free' Quality, Box 
ту зи Rockaway, New York 


HOMEWORKERS Wanted! ` By 
Hundreds of Different Companies. 
Top Pay! Write: HOMEWORKERS 
CLEARINGHOUSE, Box 24413-BE, 
Oakland, California 04623. 


BUILD Custom Cases at home 
for profit. Get orders by mail We 
supply materials, instruction—every- 
thing. Free Home Business Details. 
CSCC, 6075 CSA De Soto Avenue, 
Woodiand Hs, California оше 
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MILLIONAIRE MONEY - 
CRETS! Remove Debts, Raise 
Money. AAA Credit, Lifetime In- 
come. Free Advisors, Box 616, Bev- 
erly Hills, California 90213. 


SE- 


PIANO Tuning ee Güiddy 
at Home! Tremendous field! Music- 


al knowledge unnecessary. GI ap- 
proved. Information Free. Empire 
School, Box 327, Miami 33145. 


ADDRESSERS And Mailers Need- 
ed. Details 10с. Lindbloom Sales, 


3636 Peterson, Chicago, Illinois 
60659. 
194 POPULAR SCIENCE 


INSTALL Burglar Alarm Sys- 
tems. Big profit home business. Be- 
ginners start spare time, without 
mechanical experience or costly 
equipment. Free starter plan. Nas- 
co, Dept. G2695, Woodland Hills, 
California 91364. 


LAWNMOWER Rotary Blade 
Balancer, Gage for Straightening 
Crankshaft in engine. Full Instruc- 
tions. $7.00 postpaid. Wirt's, 2419 
Gnahn, Burlington, Iowa 52601. 


STUFF Envelopes. Make 25c 
each. Мо addressing or Postage 
necessary. Details $1.00. Davan, 
11953. TT, Middle Island, New York 
11 


UNIQUE Mailorder, Home Busi- 
ness Programs. 300°;. Profits. De- 
tails, 25c. Amerasian, Box TT6ZE, 
La Canada, California 91011. 
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WORK Home . . . Exciting Mail- 
order Business! Follow Experts 
Proven Plan. Fantastic Opportu- 
nity. Free Details. Associates, Box 
136B, Holland, Michigan 49423. 


BOOKKEEPING Service Opera- 


tors needed everywhere. $10.00 per 
hour possible. We train. Details 
free, Universal Bookkeeping, Box 


664P, Springfield, Missouri 65801. 


SEE 


MAIL Baby catalogs, 
new mothers. Big profits! 
$1.00. Krefski, 609-B Lee, 
outh, Pa. 18651. 


ES à 


Gnprint; to 
Details 
Plym- 


$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Begin- 
ner's Kit, $1.00 (refundable). Lew- 
card, D39 2PS Brea, California 
92621. 

HERBALISM! The home gold 
mine! Free lesson. Herbalism In- 
stitute-A, 1339 Remuda, Glendora, 
California 91740. 


MORTGAGE Brokers earn big 
commissions. Let us tell you how. 
Write for free informatlon. United, 
6284-0, Marietta, Georgia 


HOLLYWOOD Cementcraft: Of- 
fers Highly Profitable Home Busi- 
ness. Experience unnecessary. Un- 
limited Unique Pottery Designs. Eas- 
ily Made Without Moulds.  Bird- 
baths, Fountains, Wishing Wells, 
Waterfalls, etc. Chemical Coloring 
Formula Marble-glazing. Free illus- 
trated Brochure. Concrete Facts, 
91001. Street, Altadena, Calif. 


FREE Secret : Book ‘2042 Unique, 
Proven Enterprises." Tiny Busi- 
nesses but Huge Profits! How Little 
Fellows beat inflation with fabulous 
"Little Knowns.'' Work home! Hav- 
lings, Parishad, California 92008. 


MAKE Year's Income in 8 weeks 
Camping. No selling, Capital or 
Land necessary. Write Edru’s, 
Route 5, Box 5733, Gig Harbor, 
Washington 98335. 


BECOME ‘Mortgage 
Lucrative! Capital Sources. 
99D, Uleta, Florida 33164. 
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$60.00 DAY, Manufacturing con- 


Mold Equip- 
Catalog $1.00 refundable. 
Carlane, Route One, Box 95, Rapid 
City, South Dakota 51101. 


Broker,'' 
Box 


LOMMA MINIATURE 
GOLF COURSES. 

EARN $815,000 - $25,000. Install 
indoors or outdoors. Мо more sea- 
sons. Priced at $8,900. Excellent 
financing. LOMMA ENTERPRISES, 
INC., Scranton, Pennsylvania 18501. 
Telephone - (717)343-4741. 


$200.00 SPARE Time earnings 
with your Tablesaw. Write: Work- 
shop Four, 3800 Harney, Vancouver, 
Wash, 05660. 


$200 WEEKLY! Make, Sell 
Bricks! Free Details! Xcito Forms. 
9715 North Mozart, Chicago, Illi- 
nois 60659. 


EARN at Home M Hives 
lopes. Rush Stamped Self-addressed 
envelope plus 25c for way you can 
get started for $1.00, John Mason 
Еа. Box 2346 Kalamazoo, Michigan 


CLAIM ABANDONED SILVER— 
$20,000 secret revealed! Free infor- 
mation: Silverman 4A-12, Box 548, 
Woodville, Texas 75979. 
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I MADE 53,000.00 Monthly In 
Mailorder . . . Evenings Only' Pro- 
fessional Secrets Revealed — Free 
Proof! Asbury, Box 161C, Madison, 
Ohio 44057. 


OPERATE a Mail-Order busines 
from your home. Everything fur- 
nished. Linder, HMO-35, 14603 Dor- 
chester, Dolton, Illinois 60419. 


EARN $60.00 Daily Manufac- 
turing Concrete Fence Posts. Prac- 
tically no investment. Send Stamp- 
ed-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 


FREE Millionaire Book. 990 Suc- 
cessful, Little One-Man Businesses. 
Work Home! SBI-3, Kerrville, Tex- 
as 78028. 


START Your Own Correspon- 
dence School — United Career 
Schools, 5520 Imperial, South Gate, 
California 90280. 


МАКЕ durable building plastic 
easily. Waterproof, Fireproof. Eco- 
nomical. Bays Laboratory, Cedar- 
edge, Colorado 81413. 


YOUR Own Business Opportuni- 
{у!! Bell books by mail. 300°; Prof- 
it Possible. Details, sample catalog 
25c. Naggo, Box 11473PSW, Chi- 
cago, illinois 60611. 

MAILORDER — Sell high- -profit 
gifts, gadgets, housewares with full- 
color catalog featuring your name, 
address. No merchandise investment 
—we dropship. Everything supplied. 
Gif-Guide, 1137  Crenshaw, Dept. 
380, Los Angeles 90019. 


MAKE Money in Mailorder! 35 
Fact Filled lessons in one manu- 
script! Information 20C with 
stamped, self-addressed envelope. 
Truhill Enterprises-A, РОБ 503, 
Aguilar, Colorado S1020. 

SELL New Sensational Car “Thief 
Signal. Lightning Seller. Samples 
for Trial. Northwest Electric, Ave. 
168, Mitchell, South Dakota 57301. 


PRECIOUS Gems for Investment. 
Highly Profitable Business of Your 
Own. Details Free. Chandler's, 
Dept. 453, Wailuku, Hawaii 96792. 


SECRET Loans. Get $500 . . 
$35,000 . Up to $2 million easily. 
Free details. Capital-3, Kerrville, 
Texas 18028. 


"PROFITABLE авна " New 
Manual gives complete instructions. 
Ideal Home Business. Tritech, 
48640. McKeith, Midland, Michigan 


MAILORDER Millionaire 
beginners make $500 СЕЕ Free 
report reveals secre plan! Ex- 
ecutive (1B5), 333 North" Michigan, 
Chicago 80601. 
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VENDING Machine. No selling. 
Routes earn amazing profits. Big 
catalogue Free. Parkway Corpora- 
tion, 715PSB Ensor Street, Balti- 
more, Maryland 21202. 


FREE Collection Agency Details!! 
$1,000.00 Monthly possible. Master, 
ES URL TTOOB-B, Atlanta, Georgia 
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HOW To Raise $100. 00 to 5S1.- 
000,000.00!! Drawer 77009-PS, At- 
lanta, Georgia 30309. 


$70 TO 35200 Weekly - 
Spare Time Simplified Mail Book- 
keeping. Immediate Income. Easy. 
Auditax, Box 34741D, Los Angeles, 
California 90034. 


Home. 


LEARN MAIL ORDER 
THE RIGHT WAY! 
A unique, comprehensive mall order HOME 
STUDY PROGRAM that teaches proper | 
mail order procedure and vital knowhow. | 
Unlimited consultation, Valuable visual Î 
ahl kits, sample products, ete. ineludert. 
CATALOGUE, INFORMATION FREE. 
Licensed Approved by New Jersey 
| state Dept. of Education. 
BECKWITH SCHOOL OF MAIL ORDER 
515 U.S. Highway 46 Dept. B72 
Fairfield, N.J. 07006 


HIGHLY 
PROFITABLE ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-DPSE, Box 
248, Walnut Creek, СА 94597, | 


FOR THE CREATIVE INDIVIDUAL! 

Exciting New Ideas in a 
"Flash" Develop Products 
and Innovations. Create 
Ideas for Success and $$$. 
Unique Brainstorming Sys- 
tem in Convenient Pocket 
Case - $6.95. Send for Free 
"Magic Spark" Booklet. 


BOB OLSON SYSTEM, Att: BE 
205 Chielm Troil, Stogecooth Acres, PFrascott, Arizema 64301 
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LET YOUR MAIL 

DO THE SHOPPING 

61 | MONEYMAKING 
OPPORTUNITIES 


BUILD your own business. You 
keep profits. Fla Gifts, 4238 Birch- 
naet Avenue, Jacksonville, Florida 


A WINNING STRATEGY for ca- 
sino blackjack. Developed by com- 
puter. £5.00. M. Dwyer, Box 575, 
Torrance, California 90501. 


4002, PROFITS Selling. Books!! 
Advanced publications reveal un- 
expected mailorder opportunities. 
Franchises free. Trinity, 1712D 
Lee, Detroit, Michigan 48206. 


ADDRESSERS — 50 Companies 
Want  Addressers. Send  Self-Ad- 
dressed envelope. Cal Enterprises, 
Бох 7 4516-Y, Compton, California 


MAKE 51.00 Per Sale selling en- 
graved metal Social Security plates. 
Free Sales Kit. Engravaplates, Box 
A mh Jacksonville, Florida 

2201. 


FREE. Learn dozens of easy ways 
to make money ful or part time. 
Write for Free 5-month subscrip- 
tion. Salesman's Opportunity Maga- 


zine, Dept. 18-EM, 1460 Hancock 
Center, Chicago 60611. 
FREE 1973 100-page Catalog 


waiting to bring you Big spare- 
time cash commissions. Sell Adver- 
tising Book Matches. Every busi- 
ness а prospect . . . complete sell- 
ing instructions furnished. Steady 
repeat business. Dept. PA-573, Su- 
perior Match Company, 7530 South 
Greenwood Avenue, Chicago, Illi- 
nois 60619. 
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WORLD'S leading Gna maga- 
zine, 25c. Year — $4.00. Prizewin- 
ner, 1315 зрели, St. Petersburg, 
Florida 33705 


INSTANT Money! 
the wave of the future. Big profits 
now! At home! Spare time! Mate- 
rials costing lle bring back $22.58 
profits immediately! Free informa- 
tion. Rush name on postcard to: 
Warner, Room LC-3-CF, 1512 Jar- 
vis, Chicago, Illinois 60626. 


HOW to make Money Writing 
Short Paragraphs. Information 
Free on “Home Studies in Writ- 
ing''. Barrett, Dept. C-86-X1, 
6216 М. Clark, Chicago | 60660. 


LIE‏ چاه 


400°, TO 800°. PROFITS. 

NEW — EXCITING!! 
DETAILS - Sandgreg's, 2207 5. 
Lapeer, Lake Orion, Michigan 48035. 


NEED MONEY? 
PART-TIME OR FULL TIME. 
High Cash Commissions immediate- 
ly selling nationally-famous Knapp 
Shoes. Cush bonuses monthly plus 
benefits. No investment. Free sell- 
ing and training kit. Lowell Harris, 
Dept PS-11, Knapp Centre, Brock- 

ton, Massachusetts 02 02401. 


ADDRESSERS and Mailers Need- 
ed! Free Details! Splendid Oppor- 
tunity! Delta, Box 24-0, Chalmette, 
Louisiana 70043. 


$250.00 PER ‘Thousand, Stuffing 
Envelopes! Unconditional Money 
Back Guarantee! Complete starters 
kit $1.00. COLUMBIA, Box 24413- 
CE, Oakland, | California 94623. 


MAILERS Wanted! Gross up to 
S500.00, mailing 1000 circulars, De- 
tails, 25c. Smyre's, 953PS, Newark, 


N.J. 07101. 


1000; PROFIT Bronzing Shoes. 
Free Literature. Box C-4-PS, Coral 
Springs, Florida 33065. 


HOME Addressing: $15. 00 Thou- 
sand Profit. Information 50е. 
Rausch, Box Н, Port Jefferson Sta- 
tion, New York 11776. 


Plastics are 


$200.00 FROM sheet !;" Fily- 
wood (Scrap) Details 25c. Novel- 
ties, 610 So. 24th, Elwood, Indi- 
ana 46036. 


FREE Secret Book "2042 Unique, 
Proven Enterprises." Largest auc- 
cessful collection! Fabulous "Little 
Knowns.'" Work Home! Haylings, 
Carisbad, California 92008. 


` MAKE Money with Your Camera. 
Booklet, including directory, tells 
where and how. $2.00. House of 
Gifts, 2040 Beck, New Orleans, 
Louisiana 70114. 


LEARN the secrets of repairing 
junk batteries. ‘‘Fabulous Profits'' 
at home. Details 25c. Battery Shop, 
Box 820, La Quinta, California 
92253. 

BARGAIN DIRECTORY—LISTS 
Close Out, Dro Ship Sources, 
$1.00, Winchester nterprises, 
2807TPS Hargrave Street, Philadel- 
phia, Pennsylvania. 19136. 


MAILERS V Wanted '' ! Free Infor- 
mation. C. Allen, 2418 Lori, Santa 
Ana, California 927068. 


200% PROFIT Selling Rings. 
Triple Money In 30 Days Or Money 
Back. Free Details. Anka, Р. О. 
Box 5036-PS, Cranston, Rhode Is- 
land 02920, 

START small highly profitable 
electronic production in your base- 
ment. Investment, knowledge unnec- 
essary. Postcard brings facts. Barta- 
PSI, Box 248, Walnut Creek, Cali- 
fornia 94507. 


` BEGINNERS MAKE $15 An Hour 
with NEW MAIL ORDER BUSI- 
NESS. FREE Details. Kost, 158 
Sayles, Lowell, Massachusetts 01851. 


PENNY STOCKS have profit po- 
tential. Free information. Analyst- 
P8, Box 214, Redondo Beach, 
Calif. 90277. 
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$1.00 LIST you with 1000 Import- 
ers, Jobbers more mailings year. 
Dixmail, King, North Carolina 
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` $40 DAILY Possible Tying Fish- 
ing Files at Home. Details 25е, 
Flyco, Box 481PS, Albany, Ore- 
gon 97321. 


PROFITABLE Mailorder Possible 
Through Greater Knowledge. Write: 
Naggo, Box 11478PSR, Chicago, Il- 
linois 60611. 


I'M BUILDING A LIFETIME 
INCOME from common stocks. 
Amazing booklet shows how you can 
too, starting with very little capital. 
Satisfaction Guaranteed, Send $1.50 
to Shaker Publishing, Dept. 8-1, 
3197 Chadbourne, Shaker Heights, 
Ohio 44120. 


COLLECT COINS for Profit' How 
to Start, Where to Sell Lists of 
Valuable Coins. Check Your Change ' 
Send $1.00: Jane's Hill Country 
Gifts, 692 Channel Oaks, Marble 
Falls, Texas 18654. 


$100.00 EXTRA Weekly Easy! 
Spare Time! Details, Beautiful Sam- 
ple Free. Russell Products, Dept. 
BC134A, Columbia, Tennessee 38401. 
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WILL Carefully Consider New 
Gag or Novelty Ideas for Cash or 
Royalties if Accepted. Send descrip- 
tion or sketches to: Fishlove Com- 

pany, 720 North Franklin, Chicago, 
Illinois 60610. 


MAILORDER “Millionaires, ‘Reveal 
Successes! Write, Rizdin, 1533 Ash, 

Detroit, Michigan 482 48208. 
profit per day 


Si to $32 making 
PORCELAIN CHINA 
BABY BOOTIE KEEPSAKES 


Over 3400 worth of boolies can be processed by 
one person in 8 hours, Entirely new technique 
with immense potential turns baby booties into 
100% genuine porcelain china. Retains all intri 
cate detail and color. Bootie keepsakes now be- 
come exquisite works of art. Beautiful, expensive 
appearance sells itself. Fantastic profit. (15 
cents of material turns into an $8 article), Com 
plete course and shaping equipment — $34" 
Pays for itself with first four orders. You can't 

"Plus sales lax where applicable 
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Write SOW for Course Р.0. Шах 36414, Dept С 
er pend 10¢ far Low Angeles, 
further information tu CO. Сан Без 


Michigan 48104. 


62 EMPLOYMENT 
INFORMATION 


DON'T Throw Yr Monëy Away. 
Our Report Covers Many Australian 
and Overseas Employment Services. 
We also List Free Sources. $2.00. 
Sorensen Research, Box 2085, Fo- 
mona, California 91768. 

AUSTRALIA!! FREE DE- 
TAILS!! Jobs Galore! Government 
Paid Transportation. Send age, oc- 
cupation. Write: Associated, Box 
ECOL. Lafayette, California 


OVERSEAS EMPLOYMENT... 
Australia, Europe, South America. 
Asia! All occupations! $700-$3,000 
monthly! Write: Employment Inter- 
national, Box 29217-FE, Indianap- 
olis, Indiana 46229. 


WORLD-WIDE .. USA JOBS 
GALORE!!! Students, all occupa- 
tions. Enjoy Asia, Europe, Africa, 
South America, , 
cisco. $700.00 to $3, 500. 00 monthly. 
Paid Overtime, Travel Allowance. 
FREE DETAILS!! Send age, oc- 
cupation. Write: Global Employ- 
ment, Box 706-С138, Orinda, Cali- 
fornia 94563. 

CALIFORNIA: See Hollywood! 
Fabulous job opportunities! Hous- 
ing Information! Pictures. Mickens, 
01722 Bellbrook, Covina, California 
91722. 


AUSTRALIA. س‎ Emigrants need- 
ей. Details on Employment, Hous- 
ing, Education, Living Conditions. 
Free Passage. Application Includ- 
ed. $1.00. Australia Counsel, Box 
pe Thousand Oaks, California 


63 SPECIAL SERVICES 
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INFORMATION On anything. 
Ferguson Research Specialists, 72-25 
Woodside Avenue, Woodside, New 
York 11377. 


66 AGENTS WANTED 
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SIGNS. Custom engraved' Com- 
plete line. Cencraft, 7548-P, Kilgar- 
ry, Pico Rivera, California 90660. 
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EVERY man a prospect. Refund- 
able sales kit offer showing line 
belt buckles, tie clasps, money clips, 
cuff links, lapels, identification 
badges, individualized with  cus- 
tomer's name and emblems. Cap 
badges for trucking, bus, taxi, po- 
lice, firemen, also postal, letter car- 
riers and heavy construction em- 
blems. Choice 4000 emblems. Hook- 
fast, Box 1088-PS, Providence, R.I. 
02901. 

FREE Selling Outfit — Office 
Supplies, Machines, Furniture and 
Equipment. Oseco, 3505PS Elston, 
Chicago 60618. 


YOUR own business—Suits $1. 50: 
Overcoats  65c;  Mackinaws  35c; 
Shoes 125.c; Ladies' Coats 30e: 
Dresses 15c. Enormous profits. Cat- 
alog Free. Superior Jobbing Com- 
pany, 2111 West Roosevelt, Chicago, 
Illinois 60608. 


SALESMEN Selling Vending Ma- 
chines. Some Leads Furnished. 
Write: Federal Machine, P.O. Box 
1779, Des Moines, Iowa 50306. 


NEW Combination Vitamin xd 


eral Package. Wholesalers, P 


Box 14847, Portland, Oregon 91214. 


AGENTS - Up to 100% profit fast 
selling New ''SOIL-BAN'' Liquid in- 
visible glove. Everyone's a prospect. 
Rush $2.00 for sample order. Write 
for details. Kramer Chemical, 707 
Henry, Room 206-A, Ann Arbor, 


WANT TO MAKE UP TO $100 . A 
WEEK spare time and get free shoes 
for life, too? No investment. Rush 
card for FREE details. Mason 
Shoes, K-931, Chippewa Falls, Wis- 
consin 54729. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


SELL Blue Ribbon Hertel Bible 

. . Startling cover with Nativity 
in Full Color 3-dimension. New prof- 
it bonanza plan. Sells itself' Every 
order pays top profit plus ''bonan- 
za'' bonus, Liberal easy credit plan. 
No investment. Demonstrator fur- 
nished. Write for everything! Inter- 
national Book, Dept. P, Box 118, 
Wichita, Kansas 67201. 


WANTED. Man Contact Service 


Stations. Long Needed Invention. 
Huge Profits. Full or Part Time. 
Write: Cycle, 3816 Dahlia, Dept. 


183, Denver, Colorado 80207. 


DO you wish to use or sell a 
plant food that la field proven, 
shows the greatest results at lowest 
cost? Something different in sales 
and use. Big monthly income cr 
get your fertilizer Free. Campbell's 
Gro-Green, 454 Dewey, Rochzlle, 
Illinois 61068. 
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NEW, Compact Fire Extinguisher. 
Laboratory Approved. Fantastic 
Profits - Exclusive territories. Nor- 
wich Chemical, Norwich, Connecti- 
cut 06223. 

SELL Advertising Ball Pens, Calen- 
dars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming, Dept. B, 6535 Cottage 
Grove, Chicago 60637. 

FREE — Easy Ways to make 
money selling exciting new products 
— full - spare time. Send name, 
age for 5 months free subscription. 
Salesman's Opp кишу Magazine, 
1460 Hancock Center, Dept. 18-ES, 
Chicago, Illinois 60611. 


BECOME a successful Manufac- 
turers' Representative. Manufac- 
turers Agents Newsletter tells you 
which firms are looking for repre- 
sentatives, the firms product line 
and territories available. For infor- 
mation write: Manufacturera' 
Agents Newsletter, Dept. 151A, 
23573 Prospect Ave., Farmington, 
Mich. 48024. 


$100.00 EXTRA a week ‘aay! 

Spare time! Double Air Cushion 
shoes. Men's, women's line. Dress, 
work, play. Highest commissions. 
Shoes for yourself. Outfit Free. 
Bronson, Dept. W-53. Minneapolis, 
Minnesota 95408. 


EARN Big убал. Full or 
Part Time. Show America's largest 
line Low Priced Business Printing 
and Advertising Specialties Plus cal- 
endars in season. No experience. No 
investment. Мо collections or deliv- 
eries. On-the-spot commissions. Big 
Free Sales Kit samples hundred 
items used daily by businessmen. 
Merchandise bonuses for you. Build 
profitable repeat business. Start 
now. National Press, Dept. 73C, 
Waukegan, Illinois 60085. 


= 


HUGE Demand for Burglar-Fire 
Alarms. Prices. Information, Secur- 
ity Alarms, 412 N. Date, Toppen- 
ish, Washington 98948. 


68 REMAILING 
SERVICES 


MAIL Received, Forwarded, Re- 
mailed. Naols, Box 3021, Noroton, 
Connecticut 06820. 


REMAILS 20c, Schneider Enter- 
prises, Р. О. 


Box 9369, Midtown Pla- 
za, Rochester, New York 14604. 
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` KEEP Your Location Secret; Use 
our Address. Wright, B- TUN Ashe- 
ville, North Carolina 28802 

YOUR Mail Received-Forwarded. 
Hedgpeth, 324P8 South First, Al- 
hambra, California 91802. 
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RECEIVING — Forwarding — 
Remailing. Monthly rates. Nortex, 
Box 875, Weatherford, Texas 
16086. | 
69 CONTESTS 


NEVER WON ANYTHING? Any- 
one Can Win Sweepstakes  Con- 
testa! Free Details. Services, Box 
644-PFE, Des Moines, Iowa 50303. 


SAMPLE ‘Sweepstakes Bulletin’ 
25c. Benro Enterprises, Box 6656- 
Ер - Philadelphia, Pennsylvania 
181485. 


70 A UTHOR'S SER VICE 


WANT Your Book Published? 
Learn how we publish, advertise, 
promote, distribute. Many successes. 
Free booklet PS, Vantage, 516 W. 
3411, N.Y. 10001. 


72 EDUCATION & 
INSTRUC TION 
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OPERATE Collection Agency. 
"Little Gold Mine:'" Franklin 
Credit, Roanoke, Virginia 24004. 


Drive, Washington, D. C. 20016. 


USED Courses! Books! List 10c. 
Smith's, 124 Marlborough, Salem, 
Massachusetts 01970. 


LEARN Sewing Machine Repalir- 
ing. Men, Women, Lucrative profita. 
Profession with bright future. 
Gresslin Correspondence School, Box 
927, Spencer, Iowa 51301. 


ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg. 
Monroe, North Carolina 28110. 

COLLEGE Degree at “Some. 
Choice of subjects including Law. 
Easy tuition. Williams College, 1310 
State Street, Boine, ann 83102. 
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USED Courses! Books, Catalog 
10c. (Courses Bought). Lee Moun- 


tain, Pisgah, Alabama 25765. 


UNLOCK Your Future. Become 
professional Locksmith by spare 
time home study. Make up to $6 
per hour. All tools, equipment, incl. 
Facts Free. Send name. Locksmith- 
ing Inst. (home study), Dept. 1311- 
053, Little Falls, New Jersey 07424. 

LEARN To Fix Typewriters. 
Desperate shortage trained men. 
Hundreds needed. Make up to $25 
in one hour. Learn at home in spare 
time. Industry Approved course, 
Facts free. Send name, Typewriter 
Repair School (home study) Dept. 
3311-053, Little Falls, New Jersey 
07424. 

PERFECT husband. - wife busi- 
ness. Learn Upholstery at home. 
Make $10 in an hour. Buy - repair - 
sell for even bigger profits. Kits, 
tools, included. Free Booklet. Up- 
holstery & Decorating School, 
ihome study) Dept. 5311-053, Little 
Falls, New Jersey 07424. 


VETERINARY  Assistant—Train 
at home for exciting animal cure 
career. Send for Free  ''Career 
Kit." North American Home-Study 
School of Animal Sciences, PS, 
Newport Beach, California 92663. 


FREE Catalog. 42 correspondence 
courses. Bonavista, Box 192, Port 
Hueneme, California 93041. 

SURVEYING PAYS BIG!!! Unit- 
ed States Department of Labor re- 
ports openings for 26,000 Survey- 
ors in next ten years.'" Easy home- 
study plan guides you. Send for 
Free ‘Surveying Career Kit." North 
American School of Surveying, P. 
Newport Beach, California 92663. 

WELDING CAREER TRAINING 
— Arc, Pipe, Gas, TIG, MIG, Plaa- 
ma. Write [for Free Bulletin, Ac- 
credited NATTS. Approved Оһо 
No. 10-12-0064-HT. HOBART 
SCHOOL OF WELDING  TECH- 
NOLOGY, BOX 73, TROY, OHIO 
45313. 

FREE Lesson! Bevolutionar Ed- 
ucational Technique. Muster: pid 
Math, Photo Memory, Speed Read- 
ing, Speaking Skills — in single eve- 
ning. Uneties, 4907-5P, Greenway 


AUCTIONEER 6 Week Home 
Study - $15.00. American Auctioneer 
College, Р. О. Box 316, Terracela, 
Florida 33591. 


HIGH School Diploma for adults. 


Earn State Diploma. Accepted by 
Civil Service, business, colleges. 
Low cost. No tedious study. Money- 
back guarantee. Details: H-S Pro- 
gram, Suite 2506, 1271 Avenue cf 
кимен» New York, New York 


WATCH REPAIRING. Complete 


home training. Diploma Awarded 
Free sample lesson. Chicago School 
of Watchmaking, Dept. WR, Fox 
River Grove, Illinois 60021. 


$250.00 TO $350.00 Per Week is 
What Professional Furniture Refin- 
ishers Earn. Eighteen Week Course 
Features '' Hands on'' experience, all 
supplies $68.00. Bodan Company, P. 
О. Box 793, New Haven, Connecti- 
cut 06503. — 


HIGH INCOME, GOOD LIFE can 
be yours. Learn motel, hotel, restau- 
rant management in new low-cost, 
self-taught courses. No salesmen. 
Free facts. Hospitality Careers Inc., 
333 North Michigan Avenue, P8, 
Chicago, Illinois 60601. 


TELEPATHY S Course. Learn to 
Transmit Mental Pictures. Increase 
vour Awareness and Intuition. Write 
C. J. Burns, Р.О. Box 11201-P, 
Honolulu, Hawail 96814. 
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Washington 98501. 


PROBLEMS? There's an answer: 
Free Home Study by Mail in the 
Torah or Confraternity New Testa- 
ment. Please state your religion. 
Lamplight Studies, Box 88-Е, 
Brooklyn, New York 11229. 

COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Diploma. Our T6th Year. 
Free Brochure. American School, 
Dept. X546, Drexel at 58th, Chicago 
60637. 


Get A British Diploma in Color. 
Philosophy, Biochemistry, Radion- 
ics, Homeopathy, 35 courses. Cur- 
ricular free. Dept. PSM, Brain- 
tridge Forest School, ‘‘Highfield"’ 
Dane Hil Haywards Heath, Sussex, 
England. 


ELECTROENCEPHALOPHONE: 


Brainwave monitor. Professional 
biofeedback instruments. J & J, 
"eR Bainbridge, Washington 


LEARN Auctioneering. Free Cat- 
alog, Reisch Auction College, Mason 
City 3, Iowa 50401. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sci- 
ences, Botanic Medicine, Homeopa- 
thy and others. 25 subjects. Curric- 
ular free. Airmailed $1.00 (refund- 
able). Registrar. Sussex College of 
Technology, Highfield, Dane Hill, 
Sussex, England. 


PIANO Tuning quickly © 
with home study course. Diploma 
granted. American Tuning School, 
17050 Telfer Drive, Morgan Hill, 
California 95037. mu 
“SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
(T5 Choices.) Study at Home. Di- 
ploma Awarded. Our 27th Year. 
Free Literature. CIEE-30, Box 
10634, Jackson, Mississippi 39209. 


HIGHLY effective  college-level 
home study programs in Electronics 
Engineering and Engineering Mathe- 
matics. (Our 27th Year.) Free Lit- 
erature. Cook's Institute, Dept. 11, 
Box 10634, Jackson, Mississippi 
39208. die а ا‎ 

EARN Electronics Degree, main- 
ly by correspondence. G.I. Bill ap- 
proved. Free catalog. Grantham, 
1503 N. Western, Hollywood, Cali- 
fornia 90027. "TA. 

MISSOURI Auction School. Vet- 
eran Approved. Free catalog. 1600- 
05 н. Kansas City, Missouri 
64102. 


^ DEVELOP Mind Power personal- 
ity, memory while asleep! Free de- 
tails. SLRA, Box 24-SF, Olympia, 


FCC “DISC JOCKEY" LICENSE : 


You can be fully qualified as a government- 
licensed 5-7 in only a few weeks: with this! 
great homestudy career course. You will get: 


|© a semi-automatic teaching machine tovt] 
to guarantee passing the government exam 
| © the authoritative "Disc Jockey Handbook" | 


Ф radio station scripts (news, ads, music, e | 
© professional 0-Ј employment instructions, 
Rush $17 for complete course. Guaranteed. 


COLLEGE-BY-MAIL DIRECTORY | 


| describes 5000 accredited homestudy courses | 


nationwide for Associate/Bachelor's/Master's 
degree credit. Order your copy today: $4.50 


| Telekit, Box 2318, Sierra Vista, Ariz. ases > 


73 CARTOONING, 
SIGN PAINTING 

23 LESSON Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Tooners, Box 30387, Lin- 
coln, Nebraska 68510. 

CARTOON for money ! ' ! Free 
Book: Success, Box 885E, Dear- 
born, Michigan 48121. 

SIGNPAINTERS! $80.00 _ Daily, 


Easily. Free Lesson. Write: Supe- 
rior, Box 365E, New Port Richey, 
Florida 33552. 


LEARN Cartooning at Home. Ap- 
proved for Veterans. Free Bulletin. 
Cartooning Box  T7T069G, Colorado 
Springs, Colorado 80933. 


MODERN Cartooning taught by 
mail. Write for free brochure. Car- 
toonerama, Бох 263-6N, Branford, 
Conn. 06405. 


a| We supply beginners with — our 
| Famous Instructions and the Best 
(| Equipment, Send 160é for catalog to; 


Kaufmann Sign Supply, Dept. B 
Rt. |, Centertown, Missouri 65023 
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74 ART INSTRUCTION 


^ BECOME AN ARTIST IST OVERNIGHT! HT! — 


Fantastic new manual shows 
you how to produce life-size 
oil images of anyone In min- 
utes or douhle your moner 
hack! ALL you need is oil 
or gervlic paint. brush, can- 
vas, No expensive cuir 
ment needed, Amaze your 
friends. Make extra money 
part time. Uses no photos, 
gadgets. or painting hy 
hemes. Even a child can 
it. plete ипе lev. 
able method. eee $3.98 


JIFFY PORTRAIT, DEPT. P.S. 
1315 Ronan Ave., Wilmington, Calif. 90744 


76 DETECTIVES 

DETECTIVE Profession, easy 
home-study; free tie-tack or lapel 
pin, certificate, future. GI ap- 
proved. Professional Investigators, 
Box 41345, Dept. CB, Los Angeles, 
California 90041. 

EXCITING 
Home-study Course; Diploma. 
Approved. Universal Detectives, 
Box 8180-E, Universal City, Cali- 
fornia 91608. 


77 LOANS BY MAIL 


` BORROW by ma mail! Up to to $1500.- 
00. Convenient terms. State Li- 
censed,., Postal Finance, Dept. 11-E, 
6018 Military Avenue, Omaha, Me- 
braska 68104. 


78 WINEMAKING 
` FREE Winemakers Supply Cata- 
log. Excellent Selection of Fruit & 


Grape Concentrates. Kraus, Box 
451N, Nevada, Missouri 64772. 


Pro fession. 


WINEMAKERS catalog — free, 
Bacchanalia, 273 Riverside Ave., 
Westport, Connecticut 06880. 

WINEMAKERS: Free catalog. 
Fast Service. Arbolyn, Бох 663, 
West Columbia, South Carolina 
29169. 


WINE CELLAR - New Low Cost 
Interlocking Units in Traditional 
Design, Unlimited Capacity. Start 
with 7 Bottle Rack $4.98, postpaid. 
Free Picture Brochure, Winemaker's 
Catalog. ADDARACEK, Box 30230D, 
Cincinnati, Ohio 45230. 


WINEMAKERS . 
trated Supply Catalog of yeasts, 
Equipment, Recipes. Continental, 
Box 18223P8S, Indianapolis, Indi- 
ana 46218. 

Free 


WINEMAKERS: illustrated 
catalog of yeasts, equipment. Sem- 
plex, Box 12276H, Minneapolis, 
Minnesota 55412, 


WINE, Wine-making booklist; 
$1.00. IRS, 1452 Village Lane 2101, 
Ypsilanti, М Michigan 4 48197. 


Free Illus- 


HOMEWINE 


Amd brew вы far 
Hind i eor н, Renin i 


SEND FOR FREE CATALOG 


e die Basarian Teal = Bolila Сара Саке — 
— Wing Year! Chemicals — Clari- 
tye ing AR = “Air Locks з= Bmccharpmaliara prone — 
Corks — Cha na Corks — Screw Capa — Ет Juiza 
—À +r®anii Yo) . Pres — Barras 
г отба — =- Wing Кїч 


DANENBERGER'S BOX 276-5 
XNEW BERLIN, ILLINOIS 62670 


WINEMAKING 


ida 


the fun hobby you can drink 
| Kit $4.98 


=» Saccharometer = Yeast Nutrient 
Instruction book a Air Lock 
«Siphon a Chemicals (3) 

» Imported Wine Yeast 


s Free catalog & Recipes 
JIM DANDY WINE SUPPLIES 


Par em. 


BOX 30230-N CINCINNATI, O. 45230 


79 BUY IT WHOLESALE 


_ WHOLESALE Buying Service. 
Free Details. E. N. Distributors, 
Bar 313, Royal Oak, Michigan 


^ HEARING Aids, Batteries, Whole- 
sale. Catalog 25c. Fiston, Нох 144E, 


New Preston, Connecticut O6777. 


FREE Wholesale Catalog. Lure 
parts. Molds, Rod Blanks, Reels, 
Archery, Metal Detectors. Rare 
Hardwoods. Finnysports, (PE), To- 


ledo, Ohio 43614. 


_ BARGAINS Buy Wholesale and 
Below! Name Brands, Appliances, 
Furniture, Sports Equipment, Tele- 
visions, Cameras, Watches, Jewel- 
rv, Thousands More. Huge Wis- 
counts to $1,000 on New Awutomo- 
biles. <All Makes. Free Details. 
Write Today: Worldwide Bargain- 
hunters, Box 730-B, Holland, Mich- 
igan 49423, 


165 FREE Wholesale catalogs! 
Unbeatable bargains. Mailorder 
drop shippers. Automobile discounts. 
Free details. Vault International, 
Box 72848, Lexington, Kentucky 
40502. 

WORLD'S Largest wholesale zup- 
ply. Buy from 75853 American, Eu- 


ropean, Japanese wholesalers. 
Hongkong tailormade clothes. 123 
dropship Catalogs. Rockbottom 
prices. Automobiles. Free details. 
International Buyers, Box 16350- 
PS, Portland, _ Oregon 97233. 

 DROP-Ship Contacts U.S. апа 
Worldwide, No Inventory Invest- 
ment. Free Details. World Gift 
Shop, 4125 66th, No. St. Peters- 
burg, Florida 33709. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newpapers, magazine 25c. Chicago 
Advertising Agency, 25 E. Jack- 
son, Chicago 60604, 


87 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


LABEL ADDEESSING - Any Eoll 
Fanfold or Strip of Addresses Ap- 
plied with Wing Mailer. Chauncey 
Wing's Sons, Ince., P. О. Box 351-А, 
Greenfield, Massachusetts 01301. 
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500 NEW Customer Names $5.00. 
Names, Box 9, West Union, lowa 


52175. 

ADVERTISING Placed, where 
clicks. Mailing Lists $9.00. 1000 
Gum labels. Circulars mailed 
$1.00 1000. Dxmailers, King, 
North Carolina 27021. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps: Name and Ad- 
dress $2.50. Stock stamps Toc to 
$1.50. List Free. Arteraiter's, Rice 
Station, Kentucky 40474. 


ADDRESS Stamp, $1.50. Free lit- 
erature. Allegheny, Box 14-B, East 
McKeesport, , Pennsylvania 15035. 


` REGULAR $2.50 3-line Metal 
Pocket Stamp, $1.80. Low cost desk 
stamps. Free brochure. Wingerter, 
Box ТТТ, Elmhurst, New York 
` FREE stamp catalog 45 type 
styles. Fast service, low prices. 
Jackson's, Box  443B, Franklin 
Park, Ilinois 60131. | 

ADDRESS Stamp $1.43. Signa- 


ture $2.95. Catalog. Carole, Mc- 
Loude, Okla. 74501. 
84 PRINTING, 


MULTIGRAPHING, ETC. 


1,000 “RAISED fPrinted'' Busi- 
ness Cards - $5.95. McKelvey, 312- 
PS Shepard, Englewood, New Jer- 
sey 07631. 


BUSINESS and Professional Peo- 
ple. Save Time. 3 in 1 (опе write) 
Cash Disbursements - Payroll Sys- 
tem. Only $49.50. Includes 500 per- 
sonalized checks. Free Sample. Peg- 
board Forms, 55 Eddy, Providence, 
Rhode Island 02903. 

1,000 EMBOSSED Business Cards 
$6.00 postpaid. Guaranteed. Cal- 
houn Printers, Route 5, Colquitt, 
Georgia 31737. 


apart 


1,000 GUMMED Address Labels 
$1. 00. Walt's, Box 966, South Bend, 
Indiana 46674. HR елы 
FREE Literature, Business Cards, 
Letterheads, Rubber Stamps, Social 


Security Plates, Labels, Lifetime 
Medical, Pet, Identification Tags. 
Geer'ss 111 North Drive, Ottawa, 
Ohio 45875. —. 

FREE Literature: Business 


Cards, Rubber Stamps, Address La- 
bels, Printing Big Selection. Jor- 
dan's, 502 West O'Connor, Lima, 
Ohio 45801. 

500 GOLD ADDRESS LABELS 
$2.00. FREE CATALOG. Acme, 
1238-B Voskamp, Pittsburgh, 
Pennsylvania 15212. 

PRINTING MACHINES. Offset, 
Mimeograph, Typewriters, Compos- 
ing, Plate making Machines. Dix- 
graph, King, North Carolina 27021. 


1,000 ENVELOPES Printed, Your 
Address $9.95. Americun, Route 3, 
Floyd, Virginia 24091. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


^ RUBBER Stamp Outfits. Sup- 
plies. Kiewiet, 2025 Barney Road, 
Kalamazoo, Michigan 49007. 


Same Day shipment on rubber 
stamp supplies. Revised wholesale 


price list No. 9 free. Star Stamp 
Supply, 732 Federal, Chicago, Iili- 
nois 60605. 

PRINTING Presses. Тур Type, Sup- 
plies. Lists, 10c. Turnbaugh Ser- 
pon Mechanicsburg, Pennsylvania 
1T 


SIMPLE-X RUBBER STAMP 
PRESSES, hydraulic operated, elec- 
trically heated. Sizes 5"х8", 8" 
x12", 10°K15". Starting outfits. 
Orders for presses, supplies shipped 
day received. Free catalog low 
supply prices. Send $1 for postage 
and handling (refundable on first 
order). Custom Manufacturing, 
406-PS, East Elm, Springfield, Mis- 
souri 65801. 


LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 


tins, 1432 Major, Jefferson City, 
Missouri 65101. _ ^J... _____ 

RUBBER stamp manufacturers 
supplies. Presses, starting outfits. 


Best prices, service. Catalog. Jack- 
son Supply, Бох 4436, Franklin 
Park, Illinois 60131. 


` PRINT YOUR OWN — - Printing 
Presses, Type, Supplies Direct From 
Factory. Send 250 for Catalog and 
Samples to: Kelsey Company, 108, 
Meriden, Connecticut 06450. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewel- 
ry, Gold Teeth, Rings, Diamonds, 
Watches, Silver, Platinum. Mail 
Articles Today. Free gift with In- 
formation. Chicago Gold & Precious 
Metals, 6 E. Monroe, Dept. 957, 
Chicago 60603. 


CASH Immediately For Old Gold, 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver,  Flati- 
num, Mercury. Free information. 
Rose Industries, 29-Y East Madi- 
son, Chicago, Illinois 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and clock repairing 
books. Free list. North American, 
Box T7TT-BE, Fox River Grove, Illi- 
nois 60021. 


COMPLETE Watchmakers'-Clock- 
makers' - Jewelers' Catalog. &1.25. 


G/M, 1521-A West Magnolia, Bur- 
bank, California 91502 
90 GIFTS 


FREE Novelties / Specialties Cat- 
alog! Ellenbogen Unusuals, 450 Sev- 
enth Avenue, New York 10001. 

FREE Catalog. Terrific Bargains. 
1.000 Address Labels, 70e! Anti- 
Fog Windshield Cloth, 60c'' Kruger, 
Box 2244-PS, Palos Verdes Penin- 
sula, California 90274. 

UNUSUAL ITEMS. Catalog $1.00. 
Carl Gorodon, 9422 Forshey Street, 

Louisiana 70118. | 


New Orleans, 


SWISS MADE, Set for 1 or up 

PRECISION tu и mins. Buz- 

MINI-TIMER = sounds when 

time is up. # 

è Avoid Parking Tickets @ Shop Pear tS 
è Limit Phone Calls & Budget ‘Time. 

FREE: (rift ade list af 1 uses, Red. zi 

White, Blue, or Black. , x 
ONLY 34.95 ea, Add WE postage & han- Tire Ў 

dling. N. Y. Res, add 7/7 tax. 

FRANKLIN INDUSTRIES, 2 Menard St., Dept. C- 10, 
Uniondale, New York 115 

30 DAY MONEY- BAC К aU ARENTEE' 

91 FOR THE HOME 

 BURGLAR ALARM Sounds off at 

slightest opening of door or win- 
dow. Self affixes instantly to wooden 
doors or windows. Use screws on 
metal doors. On-Off switch. No wir- 
ing or plugs. Day, night protection. 
For motel doors. $6.95 postpaid. 

Franklin House, Dept. 9A, 600 N. 

Old 441 M 441 Mount Dora, Florida 32757. 


| PUMPS 


DRAIN « IRRIGATE m 
CIRCULATE » SPRAY @ 


Heavy-duty all-metal 
rustproof ball-bearing 
pump. Stainless shaft. 


Belt or direct drive. Type XB 


Use 14 HP or larger. 1 HP 1200 СРН 


ür high or 3000 GPH 25' 
well. 5200 GPH max. 
14" in. 1” out. $14.95 


Type P won't rust or 

clog. Bronze bearing. 

To 2400 GPH. 1" in. 

34" out. Only $9.95 
Money Back Guar. P'pd cash with order. 
LABAWCO Box37 Belle Mead NJ 08502 


92 MODELS—SHIPS, 


CARS, PLANES, ROCKETS 
DIRIGIBLE Build and fly 1% 

long remote controlled airship. 

Plans and book $5.25. LTA Prod- 


ucts, 15 William Street, Closter, 
New Jersey 07624. 


SHIP Models, Kits, fittings, 
Plans, books, tools, engines, motors. 
Big illustrated catalog 50c. Muss. 
residents add 3‘; tax. James 
Bliss & Co., Dept. PS, Route 138, 
Dedham, Mass. 02026. 


SHIP and Yacht model fittings: 
Pine construction Hull Kits; olur- 
prints. Send Тос for Illustrated cala- 
log. A. J. Fisher, Inc., 1002 Etowah 
Avenue, Royal Oak, Micnigan 
48067. 

SHIP and Airplane Model Kits 
catalog  25c. Scientific, Ine., 40 
Snyder, Berkeley Heights, New Jer- 
sey (07922. 

SHIP Model Kits, plans, fittings 
from our own workshop. Бї illus- 
trated catalog: 50c. — BluejJacket, 
Shiperafters, 145-S Water Street, 
South Norwalk, Connecticut 06854. 

RADIO Control Model Power 
Boats. Illustrated Literature Free. 
Send Stamped Self-Addressed Enve- 
lope. Octura Models, 8148 N. Mil- 
waukee, Niles, Illinois 60645. 


93 ELECTRIC TRAINS, 


RACEWAYS 


LIONEL Catalog üc. Bulletin 
10c. Old Trains Bought - Repaired. 
Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


94 FOR INVENTORS 


` FREE Inventors Procedure Check 
List. Rankin-File, Box 566P Wil- 
loughby, Ohio 44094. 


WORTHWHILE Inventions Mar- 
keted. Patented or Unpatented. 
Harvey Engineering, Cambridge, 
Maryland 21612. 

INVENTORS - Low Cost Patent 
Searches. HARBIN, 1900 5. Eads, 
Box 707, Arlington, Virginia 22202. 


PATENT Application Finuncing. 
Free Patent Search Plan. Global 
Patent Division, 2420 Tith, Oak- 
land, Calif. 94605. 


U.S. PATENT Office Searches, 
734 Broadway, Room 3615, New 
York 10007. Free Invention Cer- 
tificates. 

INVENTORS — United States 
Patent Office Searches, Patent De- 
velopment Engineering, marketing 
of inventions -— ideas by Licensed 
Professional Engineer  — Patent 
Engineer and United States Patent 
Office Former Examiner. Inven- 
tions developed for patenting and 
marketing. We are contucted by 
many manufacturers seeking to 
purchase appropriate new products 
invented by our clients. Send for 
Free Invention Certificates and In- 
vention Information. Serving inven- 
tors since 1045. George Spector, Li- 
censed Professional Engineer -— 
Patent Engineer 3615  Wool- 
worth Building, York, New 
York 10007. 

FREE PAMPHLET: ‘Tips on 
Marketing Your Invention''. Write: 
United States Inventors Service 
Company,  7T0S-X Carry Building, 
Washington, D.C. 20005. 

NEW Product Ideas Earn Money. 
"Inventor's Guide'' tells how. Write: 
Inventors Creative Service  Com- 
pany, 125 West 4th, Los Angeles, 
California 90013. 

INVENTORS! Don't sell or li- 
cense your Invention until you re- 
ceive our offer. Eagle Development 
Company, Dept. 8, 83 Wall Street, 
New York City 10005. 


^ INVE Either I will sell 


New 


INVENTORS! 
your Invention before you do, (eith- 
er through your own efforts or 
those of another firm) or I will 
pay you a cash bonus. For Free 
Invention Evaluation and Informa- 
tion. Write Gilbert Adams, Inven- 
tion Broker, Dept. 17, 81 Wat 
Street, New York, New York 1000». 


` IMMEDIATE cash. for Patent 
Applications, free Patent Searches. 
Write for details. Universal Pat- 
ents, 154-B, Marion, Ohio. 


PATENT Searches ineluding 
Maximum speed, full airmail report 
and closest patent copies, Quality 
searches expertly administered with 
complete secrecy guaranteed. Free 
Invention Protection form and ''Pat- 
ent Information. Write Dept. 4, 
Washington Patent Office Search 
Bureau, Benjamin Franklin Sub- 
station, P.O. Box 7167, Washing- 
ton, D.C. 20044, 


SYNTHESIS Magazine — About 
Invention. Write: Box 157, Man- 
hattan, California 90266. 


PROSECUTE Your Own Patent 
Application. Inventors Service, Box 
3574, Washington, D.C. D.C. 20007. 


INVENTIONS Needed immediate- 
ly for manufacturers. For additional 
information write Kessler Corpora- 
tion, C-75-FI, Fremont, Ohio 43420. 


` INVENTORS! ONE OF THE 
WORLD'S LARGEST new product 
companies can develop, finance and 
place vour idea or invention, pat- 
ented or unpatented, to the atten- 
tion of our national manufacturer 


clients who seek new products. 
Cash sale or royalties possible. 
Write for free literature. *IMPE- 


RIAL*, 2250 E. Devon Avenue, 
Suite 225, Des Plaines, Illinois 
60018, or phone Mr. Bell collect, 


312-207-1750. 


95 INVENTIONS WANTED 


INVENTORS - Tired of Deals, 
Schemes, and Unreasonable fees to 
sell vour Invention? Stop wasting 
time and money. Our large factory 
facilities in HONG KONG will pur- 
chase good commercial ideas and 
inventions for CASH and ROYAL- 
TIES under licensing agreement to 
manufacture for our customer ас- 
counts in U.8.À., U.K. and Europe. 
Write RS & Associates, Box 149PS, 
Tustin, California 02680. 


CASH - Royalties for ‘Patented, 
Unpatented Inventions, Global Mar- 
keting Service, 2420F T7th, Oak- 
land, California 94605. 


INVENTIONS Promoted —- _ For 
Cash -— Royalty Sales with Manu- 
facturer Contacts. George Spector, 
Licensed Invention Engineer, ae 


— INVENTORS: Ма nu facturers 
Need New Products. Free ''Recom- 
mended Procedure'', Washington In- 
ventors Service, 422-G Washington 


Building, District of Columbii 
20005. "" dio A 
INVENTORS -- If you have an 


invention for sale, patented or un- 


patented, write for free brochure 
outlining manufacturers  require- 
ments, royalty rates. Kessler Cor- 


poration, C-75-IW, Fremont, Ohio 


43420. 


WE either sell your Invention or 
pay cash bonus. Write for details. 
Universal Inventions, 298-G, Mari- 


on, Ohio. a а 
MR. INVENTOR: Inventions Ur- 
gently Needed by Manufacturers. 


Ideas Developed. Guaranteed Patent 
Searches $25.00. Patent Application 
Financing if desired. Charles 5. 


Prince, Invention Consultation, 3535 
West 57th Street, New York City 
10019. жели Е 

INVENTORS — Hundreds of 


manufacturers have requested our 
assistance in locating marketuble 
new products. Complete informa- 


tion free. Institute of American In- 
835-F Street, 
20004. 


ventors, Dept. 30C, 
N.W.. Washington, DTC. 


INVENTORS 


Manufacturers Need New Products | 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 
For Cash / Royalty Sales 
Design—Marketing—Patent Research 
International “Lenk to Industry" 
Second Decade of Reliable Service tà 
INVENTORS-MANUFACTURERS-ATTORNE'YS 
Member: United States Council 
International Chamber of Commerce 
F R E E "Invention Record" Farm & 
"Product Marketing" Brochure 
THE RAYMOND LEE ORGANIZATION 
Z30-J Park Avenue, 
New York City 10017 
Direcrar: Former U.S. Gov't 
i Patent Adviser 


99 FOR SALE MISC. 


WANNA BRAG? USE TIGER 
RAG' Over 500,000 soll! This mira- 
cle synthetic, lintless cleaning cloth 
for car, boat and household use, 
cleans and dries like û chamois. 
won't mildew. 21. sq. ft., only 
t. 69 plus sales tax. Postage paid. 

C.O.D.'s. Satisfaction guaran- 
AEN Lind Sales Company, 155 
Lindberg Street, Massapequa Park, 
New York 11762. 


FISHERMEN, Mosquito Headnets 
69c. Many Items. Box 564, Houma, 
_Louisiana T0360. _ 


uckITY@DSPLiTren 


ENDS WOOD SPLITTING DRUDGERY 


New low cost COMPACT MODEL... for 
farmers, camps, cottagers. 10 ton 
ram, 2 cycles per min., splits 
Carried in 
Car trunk, placed up- 
right or hung for stor- 
age. For details write: 


PIQUA ENGINEERING, INC., Dept. K, Box 605 Piqua, 0. 45356 


logs 25" x 18". 


with gas and oil 


Hitched and Locked 


by using a 
Trailock Hitch 


Mo losing or fussing with a Hitch Pin . . . 


it's built in. Rugged welded steel construc-| 
tion. For Gorden & Lawn Trailers, Rollers, | 


Seeders, etc. Send $7.50 p.p. check or M.O. 


ta: 
TRAILOCK MFG. 
P.O. Box 33, Fortville, Ind. 46040 


100 WANTED TO BUY 
j QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Ter- 
minal, Norwood, Massachusetts 
02062. 


101 


EMBLEMS & 
BRASSARDS 


EMBROIDERED Emblems, Quotes 
Your Design. Emblems, 55 RFD 1, 
Littleton, New Hampshire 03561. 


102 TREASURE FINDERS, 
METAL DETECTORS 


TIRED OF DIGGING UP 
TRASH? The all new ''Coinshooter'' 
rejects bottle caps, tin foil, nails 
and shallow trash. Detects gold, sil- 
ver, coins und jewelry. FREE LIT- 
ERATURE. D-TEX ELECTRON- 
ICS, Box 451-Y, Garland, Texas 
13040. 

DISCOVER AMERICA'S FAST- 
EST GROWING HOBBY. White's 
Electronics, Inc., would like to send 
you — absolutely FREE, their 42 
puge, fuct-filled catalog on Mineral 
and Metal Locating Equipment. 
Amateurs or Professionals select 
from the world's largest line of 
metal detectors, priced us low as 
579.50 up. Detect Gold, Silver, Cop- 
per — Nuggets, Coins, Jewelry, 
etc. Budget terms available. For 
your convenience we have three 
major factory locations in the U.S. 
and Canada, as well as over 1,000 
authorized dealers to serve you. See 


your local Yellow Pages, under 
"Metal Locating Equipment'' or 
write: White's Electronics,  Inc., 
Room No. 361, 1011 Pleasant Val- 
ley Road, Sweet Home, Oregon 
97386 - - 'EIk-Air Industrial Park, 
Dexter Drive East, Elkhart, Indi- 


ana 46514 — or White's Electronics 
Ltd, 33784 Hazel Street, Abbots- 
ford, British Columbia, Canada. | 


FIND buried treasure with revo- 
lutionary patented, analytical metal 
detector. Features push button and 
uutomatic tuning, negligible ground 


pickup, greatest range. Free cata- 
logue. Gardiner Electronics, Dept. 
1-4729 WN. "th Avenue, Phoenix, 


Arizona 85013. 


POWERFUL M Metrotech  Locators 
Detect Gold, Silver, Coins. Relics. 
Money-back Guarantee. Terms. Free 
Information. Underground Explora- 
tions, Dept. D, Box 793, Menlo 
Park, California 042025. 


GOLDAK Treasure Locators -— 
Pleasure and profit in a hobby 
vou'll enjoy. Find coins, relics, gold, 


silver. Charge on BankAmericard. 
GOLDAK, Dept. PS, 1101-A, Air 
Way, Glendale, Calif. 91201. 


TREASURE finder locates buried 
gold, silver, coins, treasures, 5 pow- 
erful models, $19.95 up. Instant fi- 
nancing available. Free catalog. 
Relco-A-41, Бох 10839, Houston, 
Texas 77018. 


$6.00 


рау‏ ڪڪ ا 


FIND Euried Gold, Silver, Jewel- 
ry, Coins, Relics, Magnetic Mineral 
Deposits with Ray Jefferson's low 
cost, transistorized metal/mineral 
detectors. 3 exciting models, all 
with fatigue free urm rest. Fun 
and profitable. Write for free col- 
or catalog. Ray Jefferson, Dept. 
MDPS, Main and Cotton Streets, 
Philadelphia, Pennsylvania 19127. 


103 OF INTEREST TO 
WOMEN 


DOZEN paid lacing baby 
boots! Cowboy, Warsaw 15, Indiana 
46580. 

GUARANTEED, $20.00 Every 80 
Envelopes you stuff. No postage, ad- 
dressing required. Information send 
30¢ with stamped self-addressed en- 
velope. Economy 629-DE Franklin, 
Clearwater, Florida 33517, 


5350 FOR Your Child's Photo for 
our advertisements. All ages. Rush 
amall photo, mother's, child's name. 
Spotlite, P876, 140 N. LaBrea, Hol- 
ly wood, California 900356. 


“EARN up to $150.C 00 weekly home 
addressing for us. Details 25c. War- 
ren's, Box 4004-PR, Newark, New 
Jersey 07112. 

$500 MONTHLY Possible address- 
ing—stuffing envelopes  (longhand 
—typing) at home. $500 Monthly 
Clipping news items from your 
newspaper. Information: Send 
stamped self-addressed envelope. 
American, Excelsior Springs, Mis- 
souri 64024. 

EARN $100.00 
Home. Details 25c. Turner 
Box 1062, Kissimmee, 
32741. 


705 MISCELLANEOUS 


SEE Thru Walls! New Secret Su- 
per Spy Device, instructions includ- 
ed. Guaranteed only $2. World-5C21, 
3047 Universitv, San Diego, Califor- 
nia 92104, 


DON"r Die Without A Will! Blank 
Will Form Protects Your Family. 
Only 82 — Guaranteed! Order To- 
day!! Spencer Enterprises, 3499 
Creatwood Trail, Smyrna, Georgia 
300580, 


FREE BOOK. Prophet ‘Elijah 
Coming Before Christ. Megiddo Mis- 
sion, Dept. 55, 481 Thurston Road, 
Rochester, New хет 34519. 


from 
(12B), 
Florida 


Weekly | 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in 
good order for future refer- 
ence by ordering these hand- 
some, custom-made library 
cases. They'll look good in 
your library or your work- 
shop. Each case holds a full 
year’s issues. Richly covered 
in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 


They’re only $4.25 each, 
or 3 for $12 postpaid. To or- 
der, send check or money 


order to Jesse Jones Box 
Corp., Р. O. Box 5120, Phil- 


с adelphia, Pa. 19141. .—— ad 
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SEE Without Being Seen! Two 
way mirror lets you check identities 
before opening door! $2.00 for 8x10 
inch section. Easily installed. En- 
larged by joining sections. Guaran- 
teed! Rojod Sales, Box 636, Santee, 
California 92071. СА». 


KEYS Locked In? Don't Panic 
when this happens. Open your 
'68 thru '73 American made auto- 
mobile (апу series! with the E-Z- 
Key Kit. $12.95 each, two/$21.95. 
COD add $1.00. Auto Specialties, P. 
О. Box 22311-25A2, Louisville, Ken- 
tucky 40222. Guaranteed. 


"^ THERMOMETER CUFF LINKS. 
Tiny Sealed Thermometers on Hand- 
some Gold Plated Cuff Links. RE- 
ALLY WORKS. Registers -10 to 
150°. Truly unique gift. Money Back 
GUARANTEE. Only $4.98, Gabor 
Mansfield Company, 49 South Scot- 
land Boulevard, Mansfield, Ohio 
44906. 

PLAY CHESS BY MAIL! 

WRITE AlphaScan, Incorporated, 
Post Office Box 2198, Hartford, 
Connecticut 06101. 


RIDING LAWNMOWERS - NEW 
- Т Horsepower $159.00 Freight 
Paid. Free Brochure: Tomeo, Box 
72, Oak Grove, Missouri 64075. 


` BAD CREDIT? Borrow cash vou 
need. . . . Now'! Use powerful lit- 
tle-known amazing method and get 
credit. Guaranteed. Free report. 
ОЗЕРНА Niceville, Florida 


Litter | вак. 
Dallas, 


FREE 56 "Ecology z 
People’s Drug Company, 
Georgia 30132. 


PROTECT Your Family апа 
Home. “Home Security Manual" 
shows you how to make your home 
secure, safe from burglars, intrud- 
ers at low cost on do-it-yourself 
basis. Written by former T-Man and 
CIA security expert. Satisfaction 
guaranteed. $2.50, postpaid. Infor- 
mation Free. Obeda House, Dept. 
1F5, 602 Leland, Kerrville, Texas 
T8028. 


BOOKS on Antiques and their 
Prices. Free Circular! Period Books, 
Uniontown, Pennsylvania 15401. 


Tor >: fr 


;: No: small-shop. project. mwe J 
тоге satisfaction than the 
`` model steam engine. Here are - 


^ four proven designs you can 
“make without. castings. All 
© parts, drawn full scale, can be 


m Y si ранна 


чы. 


. made from stock forms like 


Баг, tube, and sheet. 
For a starter, try Plan 5585, 
a simple single-action engine 
anai on the fairly modern 
“(es steam engines go) piston 


ES ES "ер 


198 | POPULAR SCIENCE 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. Rush $2.00. MASTER- 
LOG, Box 24413-FE, Oakland, Call- 
fornia 94623. 


IDENTIFICATION CARDS. SEND 

Stamped self-addressed envelope 
for samples. NIPCOS, 727 North 
Main, Las Vegas, Nevada 89101. 


MAGNETS. All Types. Specials- 
20 disc magnets, or 2 stick magnets, 
or 10 small bar magnets, or 8 as- 
sorted magnets. $1.00. Maryland 
Magnet Company, Box 192-B, Ran- 
dallstown, Marvland 21133. 

SAVE ON YOUR ELECTRIC 
BILL AND MINOR ELECTRICAL 
REPAIRS. Send $1. Pamphlet, P. 
О. Box C, Round Lake, Illinois 
60073. 


STOP Stomach Muscle Sagging! 
Miracle Slimmer Belt Trims Waist- 
line, Improves Posture, Reduces 
Back Fatigue. 26"-50" Send $4.98 — 
Guaranteed'!! John Meehan Com- 
pany, McHenry, Illinois 60050. 

FREE BEER Yeast Sent with 
This Modern, Crockless, Capperless 
Home Brew Method. Easy Instruc- 
tions. $1.00. Turcobrew, 310 Wake, 
Richardson, Texas 15080. 


SELF CORRECTING TYPEWRIT- 
ER RIBBON. Just back space, shift 
ribbon selector and retype error. Only 
33.00, two $6.00. Give brand name; 
state whether electric, standard, por- 
table. Money back guarantee. Balin 
House Box 35232, Los Angeles, Cali- 
fornia 90033. 


106 PERSONAL 


PROBLEMS? Money, Health, Etc? 
Try Our Helpful Advice, $3.00 Guar- 
anteed. "Van, 2372 Belmont, Long 
Beach, California 90815. 


ACNE? Clear 


Clear Your Skin Now! 
CLEAR-A-SKIN, Box 213T, Glen 
Oaks, New York | 11004. 


DON' T DIE WITHOUT А WILL. 
Husband or Wife! Blank Will Forms 
Protects your Family - Only $2.00 
Guaranteed! Order Today! Schaff- 
ner's, PS, 910 South Cypress Road, 
Pompano Beach, Florida 33060. 


е DEO, powerful < 
radial engine (5583) runs . 
in either direction, has по · 
“dead center” position. int 


tended for compressed air ог. 


low pressure steam. | 

The larger vertical engine 
(Plan 5584) is challenging 
enough to satisfy. even the ex- 


perienced builder. Its 1" bore 
and 1'A4" stroke in a double. 
acting cylinder make ie bow 
powerful performer. - d = 


in the marine engine (Plan. 


‘to each other. Thus it starts 
“dependably — ideal for radio- 
controlled. boats. Recom- 
mended for experienced 


_ Popular Science Plans 
| } мен пек акн N. Y. Pacte Dept. 


RECORD Telephone Conversations 
Privately - Automatically. Leave 
Recorder Unattended. Robert's, Box 
49PS4, Parkridge, Illinois 60068. 


A COMING Whirlwind to sweep 


this earth! Free Information! 
Write: Harvest PS, Jefferson City, 
Missouri 65101. 


TAX SAVINGS from New Ac- 
counting Method. Send $3.95 for 
Booklet to: Munco, Box 1306, Ar- 
cadia, California 91006. 


HOW Intelligent Are You? Self- 
Scoring Test Reveals I.Q. in 45 
Minutes!' Send $2.00 Today - Guar- 
anteed!! Kamarna, Бох  6T73P8, 
Weaverville, North Carolina 28787. 


FRATERNAL ‘RINGS: ‘Tarnish- 
proof Monel, Inexpensive, Lifetime 
Guarantee. Illustrated Catalog. Fal- 
con Company, Jennerstown, Penn- 
sylvania 15547. 


INVE STIGATORS. Latest Elec- 


tronic Aids. Free Literature. Clif- 
ton, 11500F NW Tth Avenue, Mi- 
ami, Florida 33168. 


RELAX. Equivalent of ‘Up то ‘Two 
Hours Sleep in Ten Minutes. Details 
$1. Bar, 7210 Havenhurst, Van 
Nuys. California 91406. 
RUPTURED. Relief 
fort. No Understraps, Elastic or 
Steel. Write Hand Lock Products, 
Preston 2, Ontario, Canada. 


NOW is the time to make your 
will — Protect Your Family! Blank 
will form only $2.00; guaranteed. 
Order today. Dee, 4013E Guadalupe, 
Austin, Texas 78751. 

EARN INTEREST ON YOUR 
BILLS! Fatten your Savings Ac- 
count! New Book Shows How. Free 
Details. Bestway — A533, Box 344, 
Stone Mountain, Georgia 30083. 

FREE Money Plan. Get Secrets 
for $500 to $2 million. Business cap- 
ital, loans, cash. Free details. Coun- 
selor-16, Kerrville, Texas 780285. 

MAKE YOUR OWN WILL! 4 Will 
Forms and Attorney's Instructions 
protect your family. Only $2.00— 
Guaranteed! Order Today!! Master- 
man, Department 1А17, 1544 Red 
Cedar, St. Paul, Minnesota 55121. 
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CASH LOANS by mail! Up to 
$2,500 on signature alone. No Col- 
lateral! Secret! Union Finance Com- 
pany, 3608 No. 16th Street, Dept. 


PS, Phoenix, Arizona 85011. 


OVERSEAS Jobs — Europe, 
South America, Australia, Far 
East, etc. 2000 openings all trades. 
Construction, Office, Engineering, 
Sales, etc. $700 to $3,000 month. 
Expenses paid. Free Information. 
Write: Overseas Jobs, International 
$5148." Box 536-P, Miami, Florida 


“RULE Others with Thoughts.'' 
(Telepathy) Write: Clarion, Бох 
1769-86, Chicago 60690. 


TELL Fortunes accurately - Im- 
mediately! Esp Aids, Box 21P8, 
Olympia, "Washington 98507. 


AM-FM Radio Chassis, $5.00 each. 
З for $10.00. 10 transistors. You 
supply speaker, cabinet, knobs, 
switch and battery. Ace, Box 220F, 
Miami, Florida 33168. 


106A HAIR CARE 


` LOSING Hair? Balding? 


Dan- 
druff? Free copyrighted booklet. Dr. 
Shiffer Laboratories, Dept. 533, Box 
398, Punta Gorda, Florida 33950. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate deal- 
er markups. Free Trial Batteries 
wholesale. Terms Arranged. Lloyds- 
PSC, Rockford, Illinois 61108. 


HEARING aids — Huge savings 
on tiny, all in the ear, eyeglasses, 
behind the ear and body models. 
Free home trial. Low as $10 month- 
lv. Write for free catalog. Prestige, 
Dept. Н-Т, Box 10947, Houston, 
Texas 11018. 


NEED Money — Debts Too Big? 
Emergency Loans. Free Consolida- 
tion. Interstate, 28 East Jackson, 
Suite 1204X2, Chicago 60604. 


HEARING Aids, Batteries, Dis- 
count Prices. Write: Rhodes, Бох 
518 1 PS, Paducah, Kentucky : 42001. 


WHOLESALE Discounters! ` Aids! 


Batteries! Repairs! AidMart, Drawer 
Z-3, St. Petersburg, Florida 33731. 
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TO ORDER YOUR PLANS, ae 
send your name and address 

(include zip code) witha _ 
check or money order. (no DN. 
cash). Ask for plans W name.. 3 
апа number. Send to: TA eres 
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The Accountant. 
You should earn his salary. 


Learn how to become an Accountant in your spare time. 


You are looking at an influential and often 
envied man in the world of business. 

He is a special kind of authority. He usual- 
ly knows more about a firm’s financial affairs 
than anybody short of the highest company 
officers. There’s hardly a single major decision 
made without calling on him for advice. 

Obviously he is worth a lot of money—and 
he gets it. 

Why don’t you become an accountant? 

LaSalle will train you at home, in your 
spare time, no previous experience is required. 
Lessons come to you by mail, so you can 
choose your own hours of study. You receive 
individual attention at all times. When you 
have satisfactorily completed your course, 
you are awarded the LaSalle diploma. 


Send for sample lesson 


You owe it to yourself to try LaSalle’s free 
sample lesson in accounting. It will demon- 
strate how LaSalle makes home study in- 
teresting and practical. There’s no obligation. 
Booklet on accounting careers included. Mail 
card today to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn Street, Dept. 89-018, Chicago, Illinois 60605 i 


Yes, I want without obligation your free book- 
let “Opportunities in Accounting" and your 
free sample lesson. Also tell me how I may take 
LaSalle accounting training in my spare time 


This ‘ze sample lesson may 
h-pay career as 


AUDITOR or CPA 


You can learn in your spare time at home 


The demand for trained accountants 
exceeds the number available. Sala- 
ries tend to keep going higher. Why 
remain in a dull job with insufficient 
pay when you can prepare—in your 
spare time —for the big rewards which 
are being offered today by the ac- 
counting profession? 

To see the possibilities for yourself, 
send for an interesting sample lesson 
which ‘demonstrates LaSalle’s prac- 
tical method of home training. This 
lesson is yours free. It shows how you 
are guided step by step through actual 
accounting work, how you learn by 
doing, how you are prepared for the 
major accounting tasks you will be 
expected to handle in business. 


No previous experience required 


LaSalle’s experienced CPA-supervised 
instructors start you right at the be- 
ginning, then review, correct and 
grade your work all the way-—right 
up to preparing qualified students for 
their state CPA examination. You 
train in your spare time—at your own 


pace—without losing a single day from 
the job you now have. The cost is low. 


Which of today's 
many positions do you want? 


Set your goals regardless of your pres- 
ent job. If you want to become a pro- 
fessional Accountant, Controller, 
Auditor, Income Tax Specialist, Gov- 
ernment Accountant, or Public Ac- 
countant, LaSalle has the right pro- 
gram for you. You will be given the 
training that has helped so many 
LaSalle students to qualify for ex- 
cellent positions. Many have set up 
independent practices of their own. 

For over sixty years, LaSalle has 
been a leader in business education by 
mail. It has provided training at home 
to more than 2,000,000 ambitious 
men and women. That is why a 
LaSalle diploma in accounting is a re- 
spected credential. Mail the card be- 
low for your free sample lesson and 
the booklet. "Opportunities in Ac- 
counting." No obligation. 


FIRST CLASS 
PERMIT NO. 27 
CHICAGO, ILL. 


BUSINESS REPLY MAIL 
No postage stamp required if mailed in the United States 


Postage will be paid by ` 


LA SALLE EXTENSION UNIVERSITY 
А Correspondence Institution 
417 SOUTH DEARBORN STREET 


ALSO FREE... 
La Salle's informative 2 
atr pne Mr. ot m А, 
іп Accounting.” 


“1 now earn їһгее and a half 
times my former pay.’ 
—Robert Fisher, Holbrook, 
Arizona, 


This same lesson has 


without obligation. 


Cloud, Michigan. 


has more than quadrupled 
ng the course 
—George Ro Kelly, W. Bridgewater, Mass. 


MAIL POSTPAID CARD 
FOR FREE LESSON AND 


BOOKLET. NO OBLIGATION. 


helped thousands get started х 
in one of the world's best-paid 

professions. Its simplicity will 
surprise you. Try it, enjoy it, 


"since completion of my 

LaSalle accounting course, 
I have advanced to book- 
keeper of our company." 
—Sandra Kilbourne, White 


Coleman Propane: 
Lanterns, Stoves, and Catalytic Heaters 


Safe. Convenient. Dependable. That's Coleman's total propane line with features no опе 
else can match. 


Take Coleman's exclusive regulator. It keeps fuel pressure constant at all propane levels. 
So you get controllable heat and light, minimum fuel consumption, steady performance. 
Regardless of outside temperature or altitude. Then there's the unique safety thermo- 
couple and valve on Coleman Catalytic Heaters. If the heater ever goes out, the fuel 
flow stops automatically. It's fool proof. 


Check Coleman's fuel system. The Propane disposable bottle and all hoses have 
automatic shut-off valves. Disconnect the propane with complete safety, even if 

the system is in operation. Operate Coleman Propane Lanterns, Stoves or 

Catalytic Heaters from disposable 14 or 16 ounce bottles. Or choose Coleman's = 
11 pound refillable tank. Total performance, total safety. Count on it. г” 


„ Coleman doesn't believe in cutting corners. Our propane products prove it. EN. 


Ask someone who has one. 


in the great outdoors for lanterns, stoves, coolers, jugs. neata ts and sleeping bags, E 


ы ; 41 Warning: The Surgeon General Has Determined | 
WC Yu | М BM That Cigarette Smoking Is Dangerous to Your Health 
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